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“You've got a fine car there!” 


THE man who knows—the expert mechanic at your garage, will give 

you the most enthusiastic endorsement of the new Jeffery Four. 
When he says: “ You've got a fine car there,” it means a lot. He knows 
what to look for; he knows what there ought to be in a moderate priced 


car to make it really high grade. 


The expert mechanic will tell you that he’s been hoping that some- 
one would do what we’ve done with the Jeffery, but he didn’t expect it 
for another year. He’ll back up our claims for the new Jeffery high speed 
mono-block motor. He knows that such a motor, the new European 
type, provides the only way to give you power and speed without heavy 
expense—that the days of the heavy motor is past. 


Here is the lesson of the Paris show. Out of eighty-six exhibitors, fifty-two did not show 
a single model with as large a piston as is used in the Jeffery, light and compact as it is. The 
average European bore and stroke has been fixed at 3.1 by 5.5 inches. The Jeffery is 
3% x 5M. 

The Jeffery Four at $1550 is the first high-grade car at a moderate price. It is the first 
car in its class to offer you speed, power, strength, reliability, economy, quality, and—above 
all, comfort. 


The specifications are briefly stated below. Go over them with any expert mechanic. 
They tell the story. Send for the “Jeffery Circle.” These points are covered there in more 
detail. They show where the big value comes in: where extraordinary quality is maintained. 


USL starting and lighting, without chains, gears or Vanadium steel in springs, rear axle drive shafts 
belts. Imported annular ball-bearings. Speed it upto and front axle. 
forty miles an hour, shut off your engine and coast half Rayfield carburetor; left drive and center control. 


a mile. Pressure-feed gasoline tank; pump operated through 
Spicer universal joints, combination force feed and cam shaft. Bosch Duplex ignition. Solar lamps with 

splash oiling system; four-speed transmission—the dimmer, operated by four-position switch. 

lightest and easiest to operate. The Jeffery Four equipment includes Neverleak 
High-grade, full-floating type rear axle on imported _top, rain-vision windshield, Stewart-Warner speed- 

annular ball-bearings—a delight to the mechanic. ometer, ammeter, extra demountable rim, with carrier; 
Flexible leather coupling between clutch and _ electrically lighted dash replete with latest attachments. 

Klaxon horn and complete tool equipment. 


The Thomas B. Jeffery Company 
Main Office and Works, Kenosha, Wisconsin 


transmission. 
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Put sunshine 
on your ceiling 


Do the ceilings of your plant reflect or absorb light? It makes a difference_ which 
you can figure up in good dollars. A difference in your lighting bills, in the efficiency 
of your employees, in “the quality of your product. 


You want all the daylight you can get--every manufacturer does. And you can get from 19 to 36 per cent 
more daylight, the amount of the increase depending on the present condition of your ceilings and walls. 


It is simply a matter of paint 


Rice’s Gloss Mill White Paint does not adsoré a par- smooth, glossy, tilelike surface, which will not scale 
ticle of light; it refects all rays that come in through off like a cold water paint; which will not crack or 
your windows down on to your machinery and into craze under the jar of machinery, which sheds dust, 
the dark corners of your plant. It will give you a doesn’t soil easily and can be washed like enamel. 


RICE’S MILL WHITE 


Is the only oil paint giving a glossy, tile-like finish without the use of varnish 


It is economical to apply. It flows easily and evenly under a 4-inch brush. Its covering power and 


body make two coats equal three of lead and oil. It contains no lead or other poisonous substance, and 
stays white longer than any other gloss paint. 


Rice’s Mill White is an elastic oil paint affording all the advantages and none of the 
disadvantages of enamel. /t provides the highest illuminating power and the greatest sani- 


tary value at the lowest ultimate cost. 


We were the originators of “‘Mill White’? Paint. None of the many imitations on 
the market is made by the special RICE process. Not one of them possesses the 
elastic, permanent qualities which made the reputation of “‘Mill White’’ Paint. 


Rice’s Mill White Paint is sold direct from our factory in barrels containing sufficient 
paint to cover 20,00U square feet, one coat. If you have that area or more of ceiling 


and wall space to cover, 











Rice’s Granolith Write for booklet and sample board. 
\ tough and elastic, permanent finish for concrete walls. Ask for a copy of our booklet, ‘‘More Light. > Write today. 


Becomes a part of the cement to which it is applied. One 
coat sufficient, unless a gloss is desired. Makes the best 


possible primer on inside concrete and brick for a second 
coat of Rice’s Mill White Paint, giving a tile-like, enamel VU. S. GUTTA PERCHA PAINT CO. 
finish at no more expense than lead and oil paint. No. 23 DUDLEY STREET PROVIDENCE, R. I. 


For Concrete Surfaces 
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iplication of its Colonel. The same thing is 

true of any kind of management. To multiply 
himself —to duplicate his own ethciency in every 
unit of his force—that is the manager’s ideal. 


T: has been said that a regiment is simply a mul- 


So that a manager who is looking for 100% of 
efficiency in his force must first find it in himself. 
And to be fair to his force he must first be fair to 
himself. He must give himself all the chances of 
generating the fullest man-power. 

The head of a sales division in a big western 
Indiana plant got hold of this idea and applied it 
with what he at first thought was some success. But 
he found himself working harder than ever, and 
the strain began to tell. 


It was then that one of the directors happened to 
introduce a visiting electrical engineer who spent 
several days in company with the sales chief. By 
this time the engineer felt free to talk plainly. 

‘*‘Mr. Blank,’’ he said. ‘You're a splendid exam- 
ple of energy, but you’re not giving yourself a square 
deal. You're not giving yourself the right help.’ 


’ cried the manager. ‘‘Haven’t 


,? 


**The right help!’ 
| got a fine force here? 

‘*Your people are all right, and you’ve made them 
mitate your energy, but neither they nor you have 
the right help. You’re all working, so to speak, 
with old-fashioned tools. The help you all want 
is electricity. Yes, I know you've got electric 
lights — old- fashioned ones in the wrong places. 
But there are at least twenty ways in which 
electricity could help you that you’re not using— 
twenty more people would not help you 
so much and would only be an additional 
burden to you. Some day they’re going 
to cut out all that overhead belting and 
shafting over there in the factory and use 
motor drive for each machine. Meanwhile 
you could apply that electric drive prin- 
ciple to the people in your ofhce here. 
You could apply it to yourself. With the 





Helping the Manager 


to do more work 
ars Fr} with less strain 


The Guarantee of Excellence 
on Goods Electrical 








help of electricity you could do the same thing for 
this office that cutting out the overhead belting and 
shafting will do for the factory — make the general 
conditions better for all, and the particular condi- 
tions better for each. 


‘“Let me show you what I mean—and your own 
case is most important, because if your are slowed 
down your force is likely to relect you. Take your 
lighting. You yourself have poor light. You go 
after people or send after them, when a button in 
your desk would do the thing better and save hours 
of your high-priced time every week. A moment 
ago you got up and opened your window. A little 
electrical help here would purify that air fuel your 
human engines are stoking up on. You’re not using 
electricity for any of the mailing or adding ma- 
chines — and that clerk who is mounting photo- 

graphs, for instance, could do it in one-quarter of 
the time with an electric flatiron. I venture to say 
that you could accomplish 80% more work here 
with half the wear and tear if you made use of elec- 
tricity in even a fraction of the ways in which it 
can be used.”’ 

This plain talk fitted in so well with the sales man- 
ager’s first thought on the efficiency question that 
he promptly acted on the detailed advice secured 
from the engineer, and supplemented by the local 
electric light and power company. As a result, 
within a year he was able to compute that without 
increasing his office charges by a single dollar he 
was doing much more work and found himself in a 
position to shorten his own too heavy hours. 


Perhaps you who read this have a manpower 
problem in your own person. Take up the 
matter today with your electric power and 
light company or any General Electric Co. 
agent in your vicinity. You will find them 

more than glad to co-operate with you, 
and no matter how complex your problem 

may be they have at their command the 
service of any part of our organization that 
may be most helpful to them and to you. 


GENERAL ELECTRIC COMPANY 


Largest Electrical Manufacturer 


Omaha, Neb. St. Louis, Mo. 


Atlanta, Ga Chattanooga, Tenn r . 

Bal e, Md Chicago, Il Elmira, N. Y. in the World Memphis, Tenn. Philadelphia, Pa. Schenectady, N. Y. 
Birmingham, Ala Cincinnati, Ohio Erie, Pa Milwaukee, Wis. Pittsburg, Pa. Seattle, Wash. 

Be ld uh Cleveland, Ohio Fort Wayne, Ind. Keokuk, Iowa Minneapolis, Minn. Portland, Ore. Spokane, Wash. 
Boston, Mass Columbus, Ohio Hartford, Conn. Knoxville, Tenn. Nashville, Tenn. Providence, R. L. Springfield, Mass. 
Buffalo N.Y ; Davenport I wa Indianapolis, Ind. Los Angeles, Cal. New Haven, Conn. Richmond, Va. Syracuse, N. Y. 
Butte, Mont Dayton, Ol Jacksonville, Fla. Louisville, Ky. New Orleans, La. Rochester, N. Y. Toledo, Ohio. 
Charleston, W. Va Denver, Colo Joplin, Mo Madison, Wis. New York, N. Y. Salt Lake City, Utah Washington, D. C. 
Charlotte, } Detroit, Mich. of 22r5 Kansas City, Mo. Mattoon, II. Niagara Falls, N. Y. San Francisco, Cal. Youngstown, Ohio. 
For Texas, Oklahoma and Arizona business refer to Southwest General Electric Company (formerly Hobson Electric Co.)— Dallas, El Paso, Houston and Oklahoma City. 


For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 
4301 
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The bridge is built on a long, sweeping curve. 


Pasadena’s new concrete bridge. 


Pasadena’s Beautiful Bridge 


Gracefulness of Line 


HE bridge at the head of Colorado 
Street, Pasadena, California, is the longest and high- 
all odds the most 


above the channel 


huge concrete 
est bridge in the Southwest, and by 
beautiful. 160 feet 
of the Arroyo Seco, a stream flowing beneath the finest 


The roadway is 


residential section of the city, and already highly im- 
The 
keeping with 
that it is built on a curve adds to its grace. 
is 1,468 feet, Avenue and a splendid 
boulevard by a feet the 
This will be paved with asphalt and flanked by two five- 
foot No car this bridge, 
making it a _ perfect wonderful 
views up the 

The 
its 
the largest of which is 223 feet from center to center of 
the piers, feet 
six of 113 feet each. The arch spans consist of two con 
tinuous, 


structure is quite in 
and the fact 
The length 


proved. nearly completed 


its beautiful surroundings, 
linking Colorado 
roadway 2S between curbs. 
will 
drive 


cross 


with 


sidewalks. tracks 
pleasure 
Arroyo to the mountains. 
most striking feature of the bridge, aside from 
long, sweeping curve, is the series of noble arches, 


while there are two spans of 151 and 


elastic arch ribs, carrying spandrel columns 


and in part spandrel walls. These support cross beams 
with The massive piers rest 
the boulders and gravel of the stream bed and are tested 
to 11,000 pounds to the square foot. 

Work has been in progress for more than a year, but 
the completion of the important 
From 40 to 100 


cantilevered ends. upon 


a few weeks will see 
link in the California highway system. 
men have been constantly employed. 

Cement to the extent of more than 10,000 barrels was 
required for the concrete, which is reinforced with cor- 
rugated bars of the strength of from 60,000 to 70,000 
pounds. 

The cost will be $200,000, half of which is borne by 
Los Angeles County and half by the city of Pasadena. 
The designers of the bridge are Messrs. Waddell & Har- 
rington of Kansas City. 

As the photographs indicate, unusual skill has been 
used in designing a graceful utilitarian 
structure; in fact, it is one of the few of this sort that 
can properly be classed as a work of art. 


as well 


as a 


Flying in Fog and at Night 
By C. Dienstbach 

IVE ago an air pilot would ascend 

after carefully studying the wind. A puffy breeze 
would so far intimidate him that he would not venture 
into the air. All that is changed now. Flying ma- 
chines leap from the ground in all weathers. Fog alone 
seems a handicap. 

In the German Kaiser maneuvers of 1912 the great- 
est confusion was occasioned by fog. Scouting both in 
the air and on land was completely paralyzed. But, 
given a machine that can fly slow and low, a machine 


years only 


that is reasonably noiseless, there seems to be no rea 


son why fog should prove a serious embarrassment. 
Noiselessness can easily enough be attained with the 
aid of an efficient muffler. Whatever slight loss of 


entailed by its use is compensated for 
by the ability to approach an enemy unobserved. More 
over, the muffler need be used only in the proximity of 


power may be 


an enemy or when the crew wish to talk with each 
other. 
Scouting in a fog very much resembles scouting at 


unusual. 
make 
should 

The 
intervals sufficient- 


night-flying is by no means 
must be 
nocturnal 


perform effective 


night, and 
Although a 
nocturnal fiying 


searchlight used to 


strong 


possible, the scout 


nevertheless be able to work. 


searchlights need be flashed only at 

















The beauty of the bridge ranks it as a work of art. 


a 


Achieved in a Work of Utility 


Thus used, it 
certainly 


ly numerous to guide the aviator. ma) 


and demoralize an enemy It 


does not betray the location of the shifting air scout. 


even confuse 
So a muffler may be used intermittently with like effect 
in a fog 

A flying machine that vanishes in silence and dark- 
ness and is heard or seen only at fitful moments can be 
safely used at night or in a fog. But the machine must 
To fly 


usually 


fly low. low it must be very stable, because the 


disturbed ground. 
the 


will not he 


wind is much the 
Many 


plane 


near 
inventors are now engaged in making aero 
and that 
afraid to use it. The principal military significance of 
these promised improvements lies in the fact that they 
will make low flying possible. For the 


unsafeness of the early aeroplane was not prohibitive 


stable safe, so civilians 


i f 
iOS 


war at 


in the 


Soldiers expect to risk their lives, whether it be 


air or on the battlefield. But even the war aviato 
demands more of a machine than could be fulfilled b; 
the aeroplane of 1908. Above all things he demands 


stability, not so much because stability means safety 
as because it means the possibility of flying low 

Build a capable of 
ground and the aeroplane becomes hundreds of 
more efficient than a body of cavalry 


machine which is skirting the 
times 
more efficient in 
the ability to find its way, more efficient in seeing things 
in detail, and more efficient in doing service at night 
and in fog. 

Low-flying, however, means not merely stability, 
also a reliable motor. Even now the risk of a 


down is less than the danger from bullets. 


but 
break- 


There is no 


choice of a landing place in case of a breakdown. 
Hence, the motor must be dependable. Some day we 
will have a machine in which the engine will be all 


that the military aviator can desire. 


To Our Subscribers 

E are at the close of another year—the sixty- 

ninth of the ScrentTiFic AMERICAN’S life 
the subscription of many a subscriber expires, it will 
not be aniiss to call attention to the fact that the 
sending of the paper will be discontinued if the sub 
scription be not renewed. In order 
terruption in the receipt of the paper, 
should be renewed before the publication of 
issue of the new year. 

To familiar with the 
AMERICAN SUPPLEMENT & word may not be out of place. 
The ScreENTIFIC AMERICAN SUPPLEMENT Contains articles 
too long for insertion in the Sctentirx 
well as translations from foreign 
formation contained in which 
By taking the 
the subscriber receives the benefit of a re- 


Since 


to avoid any in- 
subscriptions 


the first 


those who are not SCIENTIFIC 


AMERICAN, as 
periodicals, the in 
would otherwise be in 


accessible. ScIENTIFIK and 


SUPPLEMENT 


AMERICAN 


duction in the subscription price. 
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2 Editor is always giad to rece e f xamination illustrated 
tictes on sulmects of timely interest Ifthe photographs are sca 

articies sit and the facts auffhentt the ontributions wi 
eive specia attention Accepted art es wv paid for at 
gular space stes 





The purpose of this journal is to record accurately, 
imply, and interestingly, the world’s progress in scten 
ific knowledge and industrial achievement 

° , 
Lifeboats on Lake Steamers 
legislation that fails take note of 


“ WEEPING 





henerat condition ind) «6lother)§6« meodifving)§ circum 
na tunee is greativy to be depreeated: for it ma) 
equent!l eu i trifling amount of theoretical good 
the cost f irge amount of disastrous harm \ 
ise fh pel ! which is nev before Congress 
nder which the passenger steamers o1 nland waters 
uld be required cart ufficient lifeboats to accom 
modate everyone on board and two able seamen for each 
t it i ntended by the Great Lakes shipping peo 
ple that. if this bill becomes law, the ships will be se 
mbered up with lifeboats and so crowded with abl 
“Moet t? mesenver-carrving capacity wi he cut 
‘ ‘ ma figure as to render the ships 
“ ul fital ind drive many of them en 
bere sul { ‘ ‘ 
As Hlustrating how this able seamen and lifeboat pro 
vision worl mit of me of the modern lake ships, we 
eset th f ing fact \ lake passenger steame! 
1 carrving capacity of 3,000 people such. let us 
t} hip recent illustrated in these columns 
rrie minimum crew of 180 i f which ere is 
y 1 alt ‘ handling of feborts, fire pro 
ection m t forth Ile fe-suving equip 
en cot t f vghteen pel " feboats thirty 
persat fe ft nad wo preservers, ve 
tw Neos puipme Inder the pro 
«t ft ‘ mie miler f passende tl hit 
juired t rry 115 thi erson lifeboats 
il vai \ ft el aM I KnoOW i 
eumet al the nel vould I x what 
t do exe imdlle the t f " iNet 
disa t I tra men required ild not be pr 
ided with qi ter xcept i i passenger depart 
nt, and tn ‘ f tl vreau duetic in the passen 
currving capacity, due to this va " f the pa 
ger «at t | t ew ind additiona 
pens t clo tuke the eve fa ipping man t 
e that the ha nee f \K i st irning her divi 
nds whould be vel emote 
‘ow 3 I VI farmil ur columis willl 
uae the Screen 1} \MEE ‘N [ Vishing to eall a 
alt on the present praise rth T s to make pas 
enger ship travel as safe as the circumstances of the 
ase will .vermit We helieve howeve that the best 
ifehoat is the ship itself. which, by proper subdivision 
f her hull and precaution against fire, may be made 
~)» Sufe against iw but the most extraordinary of dis 
sters, that passenger travel by water shall not only 
mpare faverably, but hall be superior in the matter 


safety to any other means of transportation 


safe a ship may be rendered by subdivision 


id other well known means, it will be always necessary 


number of lifeboats But we believe 


should be 


neers in proportion to passengers carried 


this matter good judgment used, and 





hounld be regulated according to the conditions under 


rticular steamship service is carried on 


uid think for a moment of demanding that 


out shail be 


provided on the Hudson River steamers in 


sufficient numbers to carry every passe iger on board 


rhe proximity of these steamers to the shore on either 


“und renders such precaution unnecessary Conditions 


mn coast and lake service demand that the number of 


ifebout= should be increased: but even here we believ« 
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t the q ehbout accommodation should have 
distinet elation ti the Hearness f the coust itn 
the steamer route It should be determined, alse 
the extent to which the hull of the ship is safe 


yuarded against sinking by subdivision with bulkheads 


Geethals on the Panama Canal 


Kk have before us the annual report of Col 


Goethals, Chairman and Chief Engi 


George 
which has 


War 
no definite date is set fo 


neer of the Canal Commission 


ecentls been submitted to Secretary of Gar 


rison It is significant that 


the official opening: nor is there any precise predictio: 
is to when ships will make their first passage from 
ceun to ocent In the early days of canal construction 
it was thought that the building of the massive mono 
ithie locks would be the determining factor in the 
question of the time of opening; as indeed it might have 
been but for the development of slides in the Culebra 
cut 


rhe report states that the canal proper, if we exclude 


the approaches, machine shops, warehouses and the 
large ocean docks at each end, would have been com 
pleted during the last fiscal vear, had it not been for the 
totally unexpected magnitude of the Culebra slides 
As for these, no effective way was found to deal with 
them, except by bodily removal of practically vast hills 
of material. Furthermore, the slides and breaks in the 


down It 
with this 


banks increased in severity as the cut went 


was found that the only effective way to deal 


stupendous problem was to excavate and haul away 
the material from the moving mass, until the slides 
came to rest, or until the angle of repose for the par 
ticular material in motion was reached 

Col. Goethals draws attention to the fact that it was 
predicted last vear by geologists that the slides had 


been conquered, and that because 


practically all the 
loose surface soil and stone had slid off, exposing great 


ridges of solid basalt rock, this last material would act 


is a barrier to further earth movement Nevertheless 


when all was most promising and the canal excavation 
vas within sixty feet of the bottom of the cut on the 
east side, the rocks broke under the enormous overhead 


pressure, and 2,000,000 cubic yards of material moved 


The 
the 


into the exeavation and closed up the cut miss 


Was attacked by giant dredges working on face 


of the slide; and powerful hydraulic monitors, similar 


hydraulic mining on the 


into 


to those extensively used in 


Pacific Coast wash 
hill 


vallevs ata 


were brought play to away 


the from the rear and carry the material into un 


distance from the canal 
that 
belief 


used 


It is explained admitted to Culebra 
effect of 


slides, an 


Wiuter was 
the 


the 


cut under the that the water in 


the cut would be to retard expectation 


which was justified by 
The 


might to 


‘xperience obtained below the 


the other hand 
eXtent 


(ratun locks veologists., on 


thought 


the water some develop new slides 


Furthermore, in 1000 


effect of the 


there was much speculation as 


to the seumy character of rock on the 


predicted in that 


the 


Isthmus. and it was some quarters 


here might be a leakage of Lake through 


(satun 


eams and crevices If these things are liable to oceur 


avs Col. Goethals, the the better, if the officia 


1915; for 


sooner 


opening of the canal is to occur January Ist, 


if the water had not been admitted this fall, but had 
been deferred until May Ist, 1914, the full height would 
not be reached until October, 1914, and this would 
eave little time for the determination of these ques 
tions Hence it was decided to admit the water at 
the earliest possible date for getting the dredges into 
the cut and at work on the slides 

It is gratifying to learn from the report that the 
mechanism of the locks and dams has been tested with 
perfect success The gates at Gatun were swung in 
one minute and “fifty-one seconds time for each 
The massive fender chains, whose duty it will be to 
prevent a vessel which has got away from control from 
crashing into the locks, were raised and lowered in 
plenty of time to meet any emergency of this kind 


They demonstrated that they could check or actually 
stop any vessel, unless she happened to be of very 
sreat size and moving at excessive speed. The electric 


towing locomotives which will handle the ships in the 
locks proved their ability 
sels \ 


trie 


to easily tow the largest ves 


successful test has also been made of the elec 


installation 


On the Unpopularity of Truth 


RECENT editorial in these columns on “Chimeri 


cal Weather Forecasting” has elicited from one 


of our readers an letter, 


from which appear elsewhere in this issue. 


appreciative extracts 
Our corre 


pondent asks for another article on the same subject. 


varning him in no uncertain way “as to the schemes 
of frauds and unreliable persons who would fool the 


public, and especially the farmers.” 

Certainly it is one of the functions of a didactic jour 
nal to expose both shams and errors; even though the 
tusk is apt to be The 


an exceedingly discouraging one 
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public is proverbia foul of being deluded and 


deluding itself, and there are many frauds and fallacies 


Antieus'’s 
after 


faculty of ris 
knock 
champions 


that seem to be endowed with 


reinvigorated 
the 


ing up refreshed and every 


down they receive at hands of whoevet 


the cause of truth and common sense. 
Not 


long suppressed an ardent desire to 


azo we pay 
our respects editorially to a certain large class of 
American newspapers anent the faults to which these 


publicatious are addicted in their treatment of scien 
tific questions—such, for example, as the arrant non 
sense printed under the guise of “science” in the 
Sunday supplement: garbled interviews with scientific 


worthies; and the inadequate and inaccurate record of 


scientific occurrences in the news columns One reason 


for not indulging this desire was the consciousness of 
our own liability to error, and the feeling that in suel 
matters example is better than precept \ more cogent 


reason, however, was the conviction that the newspapers 
the demands of their 


the 


are very accurately adjusted to 


readers, and that improvements in inatters just 


referred to will come to pass automatically as soon as 
the public evinces a genuine desire for them. 

An interesting would be this 
Whether 


whit 


subject of inquiry 
shams in literature and shoeblacking were one 
abated by Thomas Carlyle’s diatribes concerning 
Whether 


operation 


them’ Or, again less drasti« 


the 
the weather is 


any process 


than a surgical would eliminate from 


mind of the average man the belief that 


regulated by the moon‘? 


The Origin and Evolution of Man 


HE subject ef the age of the human race has 
an unfailing interest for all thinking paeple, ar 
interest which the discovery, in the spring of 


the present year, of the now famous Piltdown skull has 


served greatly to stimulate Every such relic brings 
its own message from ages hitherto considered to be 
so far removed as to antedate the appearance of mat 


The 


to decipher that only a 


message, however, is written in terms so difficult 


vifted few can read it with ar 


approach to the truth 


It gives the Screntiric AMERICAN much pleasure 
present in this issue an article by one of the men wh 
have made a life-study of this question Dr. J. Leor 
Williams, who has been made a Fellow of the An 


thropological Institute of Great Britain and Ireland i: 


recognition of his contributions to this particular brancl 


of science, has summed up the arguments for the great 


antiquity of man, which have been based upon the more 


recent discoveries of human relics of amazing but 


clearly proved antiquity Although he has been quoted 


(too often erroneously) in the daily press, the article 
referred to is his first public pronouncement in the 
United States. Dr. Williams is arranging to give one 


or more lectures befere our universities and scientific 


societies, in which he will set forth the arguments by 


vhich he arrives at the conclusion that man has been 


in existence on this planet for at least five hundred 
thousand years 
7 
Sir Robert Ball 
UR astronomical readers will have noted with 
regret the death, at the age of seventy-three 


Ball 
Robert 


Robert 
1S40), 
Trinity 


years, of Sir 
Ball 
Dublin, 


S65 


Born in Dublin in graduated in 


mathematics from and 


College, was 


uppointed astronomer to Earl Two years 
mathe 
and 
i similar appeintment from his alma mater 
Royal of 


Cambridge 


Rosse in 


later he accepted the professorship in applied 


matics at the College of Science of Ireland, later 


ie received 
In 1874 he 


Ish2 


was made Astronomer Ireland, 


and in director of the Observatory 
England 
Sir 


Bail 


showed his appreciation of our educational institutions 


Robert was very friendly to America, and 


w sending one of 


tute of 


his sons to the Massachusetts Insti 
Technology 

Of his works those perhaps best known to our read 
ers are his popular writings, such as “The Story of the 
“The Time and Tide,” But 


whose 


Heavens,” “Starland,” ete 
by-product of a mind 


technical ac 


these represent merely a 


main activities were consumed in highly 


tivities 


Student Labor in Public Works.—According to a 
bulletin of the Bureau of Education, boys in the Ishpem- 
ing (Mich.) high repair the buildings 
for pay, conduct a co-operative school farm for profit, 
and are about to erect a gymnasium for their own use 
from plans drawn by high school seniors. All this 
work is done under the direct supervision of the school 
authorities. Students from the manual training depart- 
ment of the high school are regularly employed in work 
on school buildings, repairing 
building brick walls, and 
fixtures. During one summer 


school school 


roofs, laying cement 
installing plumbing 


000 was thus paid 


floors, 





labor. 


for student 
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Electricity 
Transatlantic Wireless Telephony.—-The daily 
reported that William Mareoni had sueceeded 


Dress 
pre 


recenth) 
in sending wireless telephone messages across the 
Atlantic However, Mr. Mareoni has denied the re- 


port, but admits that important experiments are now 
being carried on and expects that before long such a 
feat will be accomplished. Up to the present he has not 
succeeded in telephoning by wireless more than 200 or 


300 miles 


The New German Field Searchlight hangs at the end 
ff a telescoping mast which in the horizontal position 
is short, but as the mast swings in trunnions it can be 
swung to the vertical by turning a crank, while another 
‘rank causes the mast to lengthen out by withdrawing 
the several This puts the searchlight 
it a high point in the air which is excellent for directing 
All the operations are 


tube sections. 


the beam around the horizon. 


juickly earried out 


Ultra-violet Rays Not Emitted by Electric Lamps. 
In refuting a newspaper report that ‘incandescent gas 
vas less hurtful to the evesight than the eleetrie light on 
weount of the ultra-violet rays of the latter,”’ an English 
electrical periodical reiterates the fact that since glass 
f all kinds is opaque to these rays no form of incandescent 
electric lamp having a glass bulb can emit these rays, 
nor can any are lamp or mercury vapor lamp in which 
the light source is inclosed in an envelope of the ray- 
filtering glass. 


Up-to-date Foreign Testimony on American Telephone 


Service.—A member of the British Parliament who has 
made some study of the telephone services in Chicago, 
Seattle, New York city, and Canada, stated recently 
hat they were distinctly more efficient than the tele- 


although not more efficient, 
England was 


phone service in his country; 
he believed, than the latter 
thead of the United States in ihe development of the 


would be. 


service, and contracts for auto- 
total 


being placed. 


sutomatic telephone 


matic exchanges of the value of nearly half a 


nillion dollars were 


Burglars’ Microphone. —The microphone is now used 

burglars for picking combination. locks. On turning 
he lock a slight sound is made when the proper number 
‘omes opposite the working point, and this can even be 
heard by a sensitive ear. However, it is imperceptible 
to most persons, but by using a microphone it is an easy 
matter to hear the sounds \ suitable form of flat 
elephone receiver is employed, and it is applied against 
\ pair of rubber ear tubes are 


he sale 


next the loek 
ised with the telephone In this way the sounds are 


eard which allow of opening the lock. 


An Advantage of Turbine-electric Marine Propulsion. 
The steam turbine shows its highest efficiency at a 
marine propeller 


igh speed of rotation, whereas the 


driven at a rather low speed. The problem 


n efficient marine propulsion by the turbine is therefore 


must be 


iow to combine a high speed turbine with a low speed 


propeller. Two methods of delivering the power of the 


turbine at reduced speed have been developed: _re- 


duction gearing between turbine shaft and propeller 
shaft. and an electric generator driven by the turbine 
and supplying electric motors on the propeller shaft. 
An English contemporary points out that although the 


former solution has been the most widely adopted, it 


is at the disadvantage that the main power can not be 
reversed, and special turbines must be installed for 
maneuvering the ship, whereas by the electrical method 
turbine can be re- 


the entire power delivered by the 


versed at the propellers 


Time Signals From Eiffel Tower.—It has now been 
definitely decided that the Eiffel Tower shall be used as 
The 


members of the Time Conference held at Paris recently 


the center for the world time distribution scheme. 


idopted the statutes of the International Association, 
ind fifteen governments have adhered to these statutes, 
it being expected that other states will follow before long. 
The new association is situated in Paris and the wire- 
ess signals will go out from the Tower twice a day at 
the determined hours, this corresponding to the Green- 
wich meridian as corrected by observations sent here by 
istronomers the world over. The posts all over the 
globe will receive the time signals and will then transmit 
them within their own range, so that in a very short 
hour will be known within 
hundreth of Ships at sea which receive the 
signals will know their bearings within thirty feet. The 
twelve 


one- 


space of time the 


a second. 
Tower will be “internationalized” for ten or 
ininutes every twelve hours, or during the time needed 
for the operations of the international bureau, and 
during this time it cannot be made use of for any other 
service, even for the government. The choice of the 
Tower was made because it is the best fitted for the 
purpose among existing stations. It is true that the 
Norddeich post which is being constructed at the present 
! is expected to have a higher power 
French plant, but it is also probable that the 


ne in Germany 
than the 
ter will be increased in power in the course of time so 


ntain its present leading position. 


SCIENTIFIC AMERICAN 


Science 


Monument to Laplace. Subscriptions are being col- 
lected throughout the world toward the ereetion of a 
monument to the author of the “Mécanique eéleste’’ 
in the town where he was born, Beaumont-en-Auge, 
Remittances 


Leprince, avocat, Beaumont- 


France, and toward restoring his tomb. 
may be addressed to M 
en-Auge, Calvados, France. 

Cattle for Alaska. 
charge of the agricultural experiment stations in Alaska, 


Special Agent Georgeson, in 
is trying to persuade the Government to undertake an 
interesting breeding experiment with a view to obtaining 
a race of cattle suited to the rigorous climate of that 
territory. His plan is to cross the yak—the domestic 
ox of Tibet 

Prof. Henrik Mohn has retired from the profes- 
sorship of meteorology at the University of Christiania 
and the directorship of the national meteorological 
service of Norway. He is succeeded by Aksel 8S. Steen. 
Prof. Mohn, who was born in 1835, has long been the 
the International Meteorological Committee, 
distinguished and revered of 


with Galloway cows. 


dean of 
and is one of the most 
European scientific men. 

A New British Antarctic Expedition is being organized 
by J. Foster Stackhouse, a well-known English traveler 
and geographer. The expedition is expected to sail 
from England in the steam yacht “Polaris” in August, 
1914, and to spend two years in an exploration of King 
Edward VII. Land, the region east of the Ross Barrier 
discovered by Capt. Seott during his first journey to the 
Antaretie. 

The Ventilation of Motion Picture Theaters urgently 
demands attention in most of our cities. In Chieago, 
which has about 600 of these institutions, with a daily 
attendance of about 500,000, the Department of Health 
has adopted the plar of issuing certificates to all theaters 
having ventilation systems of proved efficiency, and 
urging the public to patronize no theaters where these 
certificates are not displayed. Let us hope the next 
object of attack will be the hermetically sealed street-car! 

A Rainbow Seen Long After Sunset is described by 
M. Durand-Gréville, in L’Astronomie. It was seen by 
L. P. Mermod at Sainte-Croix, in the Swiss Alps, span- 
ning a valley between two mountains to the eastward, 
and from a sketch furnished by the observer appears 
to have been a secondary bow, as fragments of another 
were seen in- 

wa 


bow (apparently not a “supernumerary” 


side it. A complete and brilliant are was first seen 2/ 
minutes after the astronomical sunset (on September 
10th), and portions of the bow were still visible half an 


hour later. 

International Scientific Congresses.— Petermann’s Mii- 
teilungen has published a symposium of opinions from 
eminent geographers concerning the advisability of mak- 
ing radical reforms in the character and organization 
of the international geographical congresses, and many 
of the remarks thus elicited probably apply to scientific 
congresses and conventions generally. The writers are 
nearly unanimous in recommending that these meetings 
should hereafter be smaller, less conspicuous, and more 
strictly professional. Heretofore the professional geog- 
raphers attending the congresses have been more or less 
lost in a crowd of irrelevant persons, such as diplomats, 
pleasure travelers, local officials, and dilettanti. One 
of the greatest benefits such meetings should confer 
viz., intimate social intercourse between serious students 

is largely nullified by the formal character and over- 
grown size of the usual banquets, receptions, and the 
like. The root of the evil seems to be the conventional 
idea that international carried 
out on an elaborate and expensive scale; in order to raise 
the necessary funds the organizing committee is obliged 
to swell the membership as much as possible, and the 
scientific flavor of the meeting is diluted in a correspond- 


congresses should be 


ing ratio. 

The Pilgrimage to Mecca is still a standing menace 
to the health of the world, in spite of the sanitary precau- 
tions adopted by the various countries concerned, in- 
The American consul 
collected 


cluding the Ottoman Empire. 
general at Constantinople 
by the Turkish Sanitary Administration concerning the 
number of pilgrims who traveled to Mecca via ports 
of the Red Sea during 1912. There were 83,995 of these, 
whom came by way of Jeddah, and of this 
number 44,671 had to be subjected to quarantine or 
other sanitary Statistics of those arriving 
by the Hedjaz Railway and other overland routes are 
not given, but it is known that the annual number of 
pilgrims often exeeeds 100,000. In 1912, 198 vessels 
were engaged in carrying pilgrims, of which 134 were 
British, 22 Russian, 13 Duteh, and 29 Ottoman. As 
to the origin of the pilgrims, the largest number came 
from the Far and Middle East, ineluding 15,000 from 
Bombay, 9,500 from Singapore, and 12,000 from Batavia. 
From the Indian‘’Ocean, Gulf of Oman, and Persian Gulf 
regions came 4,823; from the Arabian and African 
coasts of the Red Sea, 22,108; and from ports on the 
Mediterranean, 6,741. Finally three 
contribited 10,473, of whom 7,692 came from Sebastopol 


quotes statistics 


most of 


measures. 


Russian ports 


Aeronautics 


for $100,000 Prize for a Safe 
on January Ist for the big 


Closing of Contest 
Aeroplane. 
prize of 500,000 franes offered by the Union pour | 
\eroplane for the best 


Entries close 


a 
Securité en device attached 


to a heavier-than-air machine which will promote 
safety in flight or in alighting, or for the aeroplan: 
as- a Whole which is considered the safest machin 


This prize was announced last summer, and it is the 
biggest prize yet offered for the development of th: 
safe aeroplane. Inventors will not be required 
demonstrate their 
of months after the closing date of entries. An entrance 
fee of $40 is required, together with a complete de- 
scription of the apparatus and an option in favor. of 
the French government for the period of a few months 
Entry blanks and further particulars may be obtained 
by addressing the Aeronautic Editor of 

Latest Results of the Aeroplane in Warfare. 
last month the aeroplane was used with 
the Spaniards in Morocco and saved a detachment oi 
that was attacked by a large force of natives 
The cavalry 
Infante Alfonso chanced to arrive over- 


machines or deviees for a 


ecupie 


this journal. 
Early 


success by 


cavalry 
near Ceuta. 
it when the 
head in his aeroplane, accompanied by other members 
The Moors were so terrified 


was getting the worst of 


of the aerial squadron. 
that they fled and allowed the survivors of the 
to escape with their wounded. On November 20th, 
while Lieut. Gil Rios and Capt. Barreiero wer 
over the enemy's camp near Tetuan, Morocco, they 
were hit and severely wounded, but were able to get 
back to camp and alight. Lieut. Gil Rios was struct 
by two bullets, while his passenger received on: The 
height at which they were flying was not 
anything less than 5,000 feet is not considered a safe 
On November 25rd, as the 


battle 


fying 


stated. but 


elevation in time of war. 
cruiser “South Dakota” 
Silas Christofferson flew over her and dropped a sand 
amidships This is the 


entered the Golden Gate, 


“homb”" whieh struck her 
first time, so far as we know, that an aviator has sue- 
ceeded in dropping a bomb on a moving warship 
Progress of the Paris-Cairo Flight. 
court, the French aviator who is making a 
tance flight Egypt, arrived at 
Constantinople on 
on the 15th, and 
November 24th 
by a storm in the Taurus Mountains and his aeroplane 
though fortun- 


Dau- 


long-<dis- 


Pierre 


aris to Cairo, 
November 9th. He started again 
reached Konieh, Asia Minor. on 
Two days later he was overtaken 


from 


was wrecked while making a landing, 


ately neither he nor his passenger, M. Roux, were 
injured. He left Paris on October 21st and hopes to 
reach his destination before Christmas Another 


aviator who is attempting a record-breaking flight 
is Jules Vedrines. On the 20th ult. he flew from Naney, 
in France, to Prague, Austria, a distance of about 500 
miles, without once descending on German soi! He 
is planning to fly to Australia ria Constantinople, Egypt, 
the Soudan, and Lake Tchad, or, if this route is found 
to be impracticable, via Asia to the island of 


what 


Ceylou, 


and thence to Australia. In view of Vedrines 
and Daucourt have already accomplished in this tine, 
Gilbert’s wonderful flight of 650 


rate of 124 


and also of niles 


across country recently at the niles an 


would seem as though the circumnavigation 


hour, it 
of the globe by aeroplane may yet lx 


accom plished 


Flying Upside Down and “Looping the Loop.” 

Spurred on by the accomplishments of Pégoud, a num- 
ber of prominent flyers in Franee, England, and America 
Frenchman. 


imitating this daring 


have lately been 
On the 15th ult., at Versailles, Hanouille flew upside 
down for 20 seconds and “looped the loop” twice in 


quick succession. The English aviator 
passed him in his Blériot by 
seconds and making four consecutive loops 


ber ISth Chevillard, with his Farman biplane 


Hucks, sur 
> 
oh 


inverted 
On Novem- 


remaining 


y looped 


the loop” twice with a passenger, and subsequently 
he turned over sideways while flying along in a straight 
line, thereby cork-serew twist. 


On the 21st ult., 
in a high wind and, dropping from a height of 2,000 
feet like a plummet, he righted his machine within 70 


performing a sort of 
Chanteloup did three vertical circles 


Lee Temple flew upside down at 
November 


feet of the ground. H 
Hendon, England, for a short 
24th, and two days later B. C 
in a vertical plane while descending from a height of 
2,000 feet. Lincoln Beachy, at San Diego, Cal 
starting from « height 


distance on 
Hucks made six circles 


“looped 
the loop” twice on the 25th ult., 
of 2,500 feet, and on Thanksgiving Day he made thre« 

while descending from a. slightly 
A French aviator recently had his aeroplane 
As he was strapped 


such circles vreater 
elevation 
turn turtle while 1,500 feet in the air. 
ke pt his 
aeroplane described 


seat during the descent, in the course 


several loops By 


in, he 
of which the 
keeping his nerve, he managed to regain contrel and 
Pégoud has made as Maly as ter 
descent and has flown inverted fo: 
He has done great good by showing 


to land in safety 
loops in a sing 
over 14 
the flying fraternity that all is not lost when the a 


, Thonutes 





capsizes in mid-air 
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The Enlargement of Sculpture 


The Pointing Machine With Which the Sculpture 
at the Panama-Pacitic Exposition is Being 
Enlarged Under the Direction of the 


Inventor of the Apparatus 


By Jay Hollingsworth 




















he very early times the number of sculptural types 
was » limited that there was really no need for 
the sculptor to make a model in clay before beginning 
to carve a atatue in stone or marble Such variation 
as he might introduce into his work was rather in the 


study of detail than in the general conformation of the 


figure: and although he may often have made a sketch 








in clay of what he had observed in nature, there is no 
reason toe suppose that he worked this into a full-sized 
and complete model before he began cutting into 
the block of marbik When we come to the period of 
artistic freedom the conditions are altered 
Then it seems most likely that the sculp 
tor embodied first conception of l 
work of art in clay or wax, but that he 
cut the marble more or less free hand 
The confidence and freedom give t 
an ancient sculptor by the force of tradi 
tion, hereditary ind training, as w 
92 by the stant beervation of the 
ing and m beg huma form in the pa 
stra and elsewhere, gave him a great ad 
vantage over! modern artist who is 
matini dependent the study of posed 
models Moreover it was easy to obtain 
the finest marble so that if a block or tw: 
were spolled it did not so much matte 
It seems likely that the Greek sculptors 
of the finest period of art often worked 
freely in marbl ind it is recorded that 
Michael Angelo often did so ae 
In times when genius and inspiration 


were less frequent, and art was more a 
matter of academic study we find that the 
use of finished models became as univer 
sel as it is at the present day—that the 


was transferred to marble 
and that 
laborious 


full-sized model 


form of th 


by the same mechanical process use, 


still in 
the method of the 


in common use until displaced about ten years 


enlargement was same 
method 
ago by the time-saving pointing machine, devised so as 
to do its work with mathematical precision. 

By the copying of a 


statue 


whatever method, model of a 


on a larger scale is done by measured points on 
the surface, is called “Pointing” by 
Points most salient and helpful to the eye in best trac 
the time, the seriousness and 


hence it sculptors 


selected 


ug the form are 





number of 
this 


finish of the work in hand determining the 


points so measured. From time immemorial work, 


whether in carving or in building up models in plastic 


materials for modeling, has been done with dividers 


and calipers of different shapes and sizes convenient for 


the measurements to be made. The process of measur 


ing points by this means requires much time, care and 


skill, and is at best only approximate 
First a series of points, a dozen or so in number, 
convenient for outlining the general form of the figure 


and 


measurement 


selected as bases of 


or group are 











figure is to be twice the height of the model, each line 
connecting two surface points (sides of triangle) on 
figure should long that 
connecting the two corresponding points on the model. 
After the three points are determined, three measure- 
ments are required to locate the fourth as well as all 
Further it is desirable that the fourth 


the enlarged be twice as as 


remaining points. 
point be so taken that any two of the three lines con- 
necting it with master points should be at about right 
angles. With this in view the skillful pointer so places 
his master points that any point on the surface of the 
figure or group can be commanded by 
measurements from three master points 
lines to which make three approximately 
right all 
points is impossible, but enough are taken 


angles. Of course to measure 
to give a general outline of the surface of 
the enlarged figure. 

To render measurements from the model 




















into measurements on the enlarged figure, 


made in one or 


“scale” 


sculptors use a 
another of several ways, all of which em- 
the of 


The one most commonly in use before the 


ploy principle similar triangles. 
whole method was displaced by the point 
ing machine was a right angled triangle in 


which the hypothenuse was the height H 


of the enlarged figure, and one side h the 
height of the modei. Measurements on 
the model will then be taken on lines 


parallel to h, and the corresponding hypo- 











—e 





3 thenuse of the smaller triangle will be the 





How the model and enlargement are mounted on the pointing machine. a 


narked on the plaster model each by a tiny nail with a 
fine dent pricked in the head for receiving the point of 
Minutest care must be exercised in plac- 
finding their corre- 


the dividers. 


ing these “master points” and in 
sponding points in the enlarged figure, as the exactness 
of all the measurements depends upon their accuracy. 
The first on the enlarged figure is placed arbi- 
trarily, the second by 


These three points determine a tri- 


point 
ohne measurement, the third by 
two measurements. 
angle similar to the one whose vertices were the three 


master points on the model. That is, if the enlarged 


=< — desired measurement on the enlargement. 


It is said that a brass plate presumably 
is still to be found on the base 
_of the Egyptian Sphinx which 
This would indicate that the 


“scale” 
on are 
drawn similar triangles. 
method of enlargement, until so recently in use, is as 
old as the most ancient sculpture. But the marvel is 
that so laborious a method and one admitting of so 
much error could have persisted so late in this age of 
scientific method. 

The pointing machine as shown in the picture has 
a movable shaft one end of which is always on a fixed 
point (at the right in the drawing). Attached to this 
shaft are two movable arms each ending in a sharp 


(Concluded on page 444.) 








= 
































up the clay core for the 
enlargement. 


Building 


Using the machine to locate points on the enlargement corresponding to the 


clay model. 


The armature ready for the clay 
core. 
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California Asphaltum Deposits and Methods ot Mining 


By Elizabeth A. Ward 

















ria, Cals 


Recently opened mine of soft asphaltum at Carpenteria, California, showing a part of the deposit stripped of soil, and the depth both of soil and deposit. 


; pop asphaltum deposits of California are confined 


to a narrow strip of territory near the coast and 


extend, broadly speaking, from San Francisco on the 


north to Los Angeles on the south. They consist either 
of sandstone impregnated with bitumen, or of asphaltic 
In common parlance, the former 
is hard asphaltum, the latter soft, a condition due in 
the one instance to loss of volatiles and to their reten- 
By far the greater part of California 
asphaltum, aside from her extensive fields 


oil mixed with sand. 


tion in the other. 


the top of Empire Ridge. This outcropping is covered 
by from fifty to one hundred feet of diatomaceous shale, 
and it is of a dull result of fading 
through long exposure to the elements. The freshly 
broken product The min- 
first, in stripping it, that is, in 
removing the shaly covering. This is done with dyna- 
mite and Then the asphaltum is 
with more blasting and carried direct to the steamer 


gray color, the 


is glossy black or brown. 
ing process consists, 


scrapers. loosened 


minous rock in California, the deposit has been very 


little developed. Twenty or more openings have been 
made, but most of them have been idle for a leng time. 
One that has worked, West 


Quarry, southwest of the city of San Luis Obispo, is 


been actively known as 
located near the top of a mountain ridge, and like the 
Santa Cruz product, it is hard and is mined at the face 
of the cliff by blasting as before described. It is then 
reduced by cooking in huge double boiler arrangements, 

or else steamed until it attains a mealy 





of asphaltic oil, is in the form of bitumin- 
ous rock and the percentage of pure as- 
remarkably uniform, averag- 
fifteen te per cent. 
Geologically, they belong with one excep 
tion to the Miocene epoch. In all this 
five-hundred-mile extent containing large 
areas of bituminous deposits hardly more 
than half a districts 


phaltum is 


ing from twenty 


dozen have been 


opened up for mining on a commercial 
scale and the product has been utilized 
almost entirely for local needs. 

The districts where the greater part of 
the mining has been done are Santa Cruz, 
about fifty miles south of San Francisco; 
hundred 
farther south; and several different sec- 
tions of Santa Barbara County, a hundred 


San Luis Obispo, two miles 








consistency that can be spread for paving 
purposes. 

Santa Barbara County contains numer 
ous deposits, some of which have been un- 
covered while others have been untouched ; 
probably 
that then 
abandoned, is a few miles from Casmatia 


undiscovered. One 


worked for a 


many are 
was time and 


and contains a very rich as well as un- 
even percentage of pure asphaltum, rang- 
ing from 


cent in the same deposit. 


twenty-nine to sixty-eight per 
Another is near 
Los Alamos, in the central 


county, where 


part of the 


there are three pearly 
parallel mountain ridges, the middle one 
of which is the location of what was about 


fifteen years ago one of the most exten 





sive and interesting asphaltum mines, not 





Ventura and 
Los Angeles counties contain large fields 


miles on down the coast. 
of asphaltic oil, and the same is true of a 
large area in Kern County, but asphaltum in the com- 
mon acceptance of the term does not occur here to any 
large extent and very little mining has been attempted. 
The Santa Cruz deposit, situated eight miles west of 
the city of Santa Cruz, covers an area of five or six 
square miles and was opened up thirty-five or forty 
It occurs in a marked belt about fifty feet 
thick at an altitude of eight or nine hundred feet near 


years ago. 


View showing the working face of bituminous rock deposit, Santa Cruz, 


California. 
landing, whence it is shipped to San Francisco and 
adjacent cities to be converted into pavement. The 


annual output varies from thirty to sixty thousand tons. 

The next section, San Luis Obispo County, contains 
an immense deposit of asphaltum estimated at eighty 
square miles of surface with varying depths, reaching 
a maximum of two hundred feet south of Arroyo 


Grande. While it is among the best appearing bitu- 








only in California, but in the world. It 
was known as the Sisquoc mine, named 
This, like the de 


posits already described, is near the top of the ridge 


from a creek near by. 


and the asphaltum is hard and was obtained by the 
usual stripping and blasting processes. The extent of 
the deposit has never been determined, but it is known 
to be a big one. A large amount of machinery was 
installed at great expense for developing this mine, for 
besides cable cars to carry the product the shert dis 


tance to the refinery it was necessary to devise some 

















Photo. by D, B. W. Alexander, 








View of complete working face of bituminous rock deposit, Santa Cruz, 
California, 


View showing denosit of bituminous rock near San Luis Obispo, California. 
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against fifteen to twenty years for the natural product 


A piece of natural asphalt pavement laid in Santa Bar 


bara over twenty-five years ago, where traffic has been 


constant, is still in excellent condition, and it has re 


ceived but little repairing during this period. 

One reason that there is no greater activity in Cali- 
fornia asphaltum mines is the great cost of transporta 
tion, with the result that Trinidad continues to compete 
the Hier im- 


States ir nearly 


with us in eastern markets. 
the United 1911 


112,000 tons, and of our total domestic production the 


successfully 
was 


portation to 


California contributed a good 


The principal reasons, however, that 


same year, 350,000 tons, 
margin over half. 
so little mining is being done in these fields is the ex- 
pense connected with it, and the very limited demand 
for asphaltum When 
familiar the durability of 


ments and when the good roads movement gains greater 


the roadmakers become more 


with natural asphalt pave- 
momentum, it may be expected that California deposits 


will enter upon a new era of development. 


Automatic Wireless Train Control 
By F. C. Coleman 
XN ONSIDERABLE interest is being taken in an in- 
C stallation of wireless automatic train control which 
branch of 
This 


been 


has been laid down on the Hampton Court 
the London and South Western Railway Company. 
that which has 
the 


line of the Canadian 


similar to 
four 
sections of the up 


system is somewhat 
for 


four 


working some time on sections of down 


line and 
Pacific Railway, near Toronto 

Under this 
trol invented and patented by 


train 
Prentice, 


wireless con- 


Frank W 


system of 
Mr 


automatic 


a current of high frequency is sent along the line by 
means of a wire laid in the four-foot troughing on 
the sleepers. This wire is known as the wave wire, 


and it acts on an arrangement of antenn:e—technically 


known as the harp—which is on the locomotive, and is 
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ing arrangement on the track. The latter may receive 


first attention. The track circuit is fed from any suit- 
able source of supply 9—in this case 110-volt 60-cycle 
current—-through the transformer 6. The 


is connected to the running rails, which are 


alternating 
secondary 

divided into the signaling sections, as usual, by insu- 
The track circuit of one section passes 
5 of the section behind, so that the 


lated joints at 7. 

through the relay 
train or vehicle causes short circuiting, 
for the section in which 


presence of a 


thereby releasing the relay 5 


the “danger” intimation is to be given. The high fre- 
quency plant, the primary of which is controlled by 


the relay 5, includes the transformer 1, spark gap 2, 
condenser 3, and helix 4, and is of any suitable char- 
acter as long as it supplies the required high frequency 
current to the wave wire 8. It will, therefore, be seen 
that the wave wire 8 continues to receive high frequency 
current unless the de-energizing of the governing track 


circuit relay by short-circuiting causes its cessation. 


On the engine, the harp 1, Fig. 1, transmits radiant 
energy received from the wave wire to the coherer 2. 





This is, as has been explained, continuously rocked by 
means of solenoid 3 and its co-operating latch device. 
Relay 4 operated in synchronism with the coherer 2, 
being closed as the waves from the harp break down 
the resistance of the coherer and reopened as the resist- 
ance is re-establishd. Its closing completes the circuit 
of relay 5, but as the latter is of a slowly de-energizing 
time design, it holds over the pulsating action of the 
relay 4, causing continuous action of the master relay 
6 as long as the influence of the high frequency waves 
from the wave wire are felt. The master relay 6 con- 
trols and 8, respectively, which are used 
for operating the whistle and brake valves, and also 
the display of the red or light. The latter is 
continuously presented, while the high frequency waves 


solenoids 7 
green 


are being received, but immediately the influence is lost, 
red, the brakes are applied, and 
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means of preparing it to be transmitted to the nearest 
shipping point The scheme evolved was to extract 
he pure asphaltum by distillation and then to mix 
it thoroughly with naphtha and pipe it by a gravity line 
to the nearest steamer landing thirty miles away. Here 
the naphtha was re ered and pumped back to the 
mine for use again The enormous expense of installing 
ind maintaining the plant proved prohibitive and the 
mine ciosed i i few years 

An interesting feature f these mines is the presence 
I the 1 1 <b f arge quantities of fossil 
shelis, both gasteropods and bivalves 

Alor the beach, both east and west of Santa Bar 
bara, there are boid outcroppings of asphaltum, and of 
this region the United States Geologic Survey report of 
1QOOLOT , it cannot but be regarded as pre-emi 
nent in the oil-bearing nature of its rocks and the struc 
ture which h permitted its liberation.” Of the two 
west of the cit one at More’s Landing lies in a great 
cliff ‘ each and has been worked but little 
while anoth it La Patera, near by, was at one time 
in importa Several fissures here extending 
slong the hor ibout an eighth of a mile are filled 
with asphaltun ind have bee opened to a depth of 
perhaps two or three hundred feet rhis, too, is hard 
and brittie like tl other deposits, and yet it has a 
tendency to ooze up from the floor of the shafts, espe 
cially below the hundred-foot level It has been esti 
mated that the mount of seepage collected in one of 
the shafts in a year’s time was equivalent to a mass of 
asphaltum twenty feet in depth and of the length and 
width of the shaft rhis tendency has made it impos 
sible to penetrate to any depth in any of the veins 
because of the inevitable destruction of the timber 
ng This was among the earliest mines developed in 
the county and pick and shovel were the principal 
tools used 

About the same time that the mines of La Patera 
were developed, another deposit of a different character 
was opened up at Carpenteria, twelve 
miles east of Santa Barbara rhis was 
a low bed of soft asphaltum several 


extent, alongside of the 























syuare acres 1 

beach beneath a few feet of sandy soil 

A huge pipe line was laid into the surf 

in order to strip the deposit by hy 

dreaulic mea: & process that proved 

much more expensive than the other ae — : 
method The asphaltum was then 9 @ * ‘Z 
mined by means of hot shovels, the men | =| 
working la an amphitheater of tiers of i b 

steps, cutting down each tier in suc ' 
cession and at the same time creating 

new ones The shovels were heated by 

means of portable furnaces and cable 





the green changes to 

a whistle or buzzer is caused to sound. The holding 
relay 9 for the brake system is fitted 
with a push button 10, whereby the 
driver can release the brakes to con- 


trol the running of the train at discre- 
tion through the remainder of the sec- 
but the red indication continues 
to be displayed, the whistle or 
buzzer to sound so that the driver can- 
not possibly ignore the warning he has 


tion ; 
and 


received. 

If the ahead becomes clear, 
whether the train is standing or is still 
the corresponding track circuit 


section 


moving, 
relay is again actuated, re-establishing 


the high frequency circuit, and thereby 








restoring the indicator, brake and 














whistle or buzzer relays to “line clear” 





cars carried the blocks of asphaltum 








ig arp: 2 oberer 3 o Fig. 2 1, g Tensio 7 f ‘ - 
to the refinery, close at hand, where the Fig. 1.—1, Harp; 2, Coberet ; i —— a conditions. It is pointed out, therefore, 
herer Operating Solenoid and Mechan rransformer 2 Spark : , ‘ 
Sal ind volatiles were removed pre is 4, Detector Relay; 5, Time Ek Gap ; Condenser 4. that (1) the driver receives a persist- 
itory to shipping After the vari ment Relay; 6, Master Relay; 7 Helix; 5, Track Relay; 6, ent “danger” indication, in combination 
its and stills had done their work Whistle or Buzzer Solenoid; 8 Track Transformer; 7, In with initial brake application; (2) 
; : ane tra ke alve olenoic { o F sulated Rail Joints; 8, ‘ 2 " ‘ . 
the rich black pitch was poured boiling Brake Valve Sol 1; 9, Hold R ula - - subsequent action at discretion is only 
lay 10, Push Button; 11, Bus Bars; Wave Wire 9, One Hun P P . . P 3 : 
hot from great swinging caldrons into 12, Storage Battery: R, Red Light: dred and Ten Volt, Sixty permitted in conjunction with insistent 
barrels that carried it to all parts of G. Green Light Cycle Feed Wires warning: (3) he is informed of the 
the country. The mine was worked Diagram of connections of the automatic wireless train control system. restoration of “line clear” conditions ; 
the most of the decade from 1890 to (4) the apparatus involves the positive 
1900, and then a large part of the machinery was trans composed of nine wires. So long as the harp is receiv- maintenance of a “line clear” indication, in combina- 
ferred to the Sisquoc in the belief that the new ven ing energy from the wave wire, a green visual signal tion with positive action in the event of “danger,” fail- 


ture would pay better. Ever since then the Carpenteria 
mine hae lain idk 

A year ago, however, another extensive soft deposit 
half a mile distant, and uncharted by the Geological 
Survey, was prospected with the result that it has 


proved the most perfect road-making asphaltum yet 


uncovered It was once an oil lake that became entirely 
absorbed by sand that drifted in in almost the precise 
percentage of coarse and fine material required It 
runs something over twenty per cent pure asphaltum, 
so that approximately only ten per cent of mineral ag 
gregate needs to be added for road making. The aver 


age daily output varies slightly with the temperature of 


the air, as a warm day very perceptibly softens the 
already soft deposit and the viscous mass can be cut 
much more easily At Trinidad, on the other hand, 


the men are 
brittle 


required to work at night while the mate- 
rial is 
California produces a 
A large refinery 


tjesides natural 


asphaltum, 
large amount of the refined product 
purpose is Point 


Bay, and the oil is piped from Kern County, 


for this located at Richmond on San 


Francisco 


two hundred and fifty miles distant. 
Three still more extensive plants are located in San 
Luis Obispo County, where local oil is utilized, and also 


distant as one hundred and fifty 
heated 


oll from wells as far 


Heat is introduced through steam coils 


to from two to seven hundred degrees, depending upon 
propor 


miles 


the percentage of volatiles to be retained. In 


tion as these are driven off the product loses its elastic 


ity, hence the refined asphaltum is lacking in some of 


the lities necessary to a good pavement The life 


aqua 


of the refined product is from five to seven 


years as 


the The high fre 
an apparatus box at the end of 


relay 


is given in the cab of locomotive. 


current enters 


and its 


quency 
the controlled by a 


This relay, in 


primary is 
track circuit. 


section, 
connected to an ordinary 
accordance with the principles of track circuiting, now 
so well known, is de-energized when a train or part of 
this causes the flow of 
The harp now no 


a train is in the section, and 
the high frequency current to cease 
longer receives its, energy, so that a relay on the loco- 
motive is closed, and this causes the green visual signal 
to be switched light The 


brake is automatically applied simultaneously, and a 


out and a red switched in. 


whistle or buzzer may also be sounded. 

The apparatus box consists of a transformer for the 
track circuits and one for the high frequency current, 
a spark gap, condenser and helix, also the relay, already 
referred to, connected with the track circuit. On the 


locomotive, besides the harp, there is a coherer which 


is continuously rocked—about eighty times per min 
ute—by a solenoid and co-operating latch deviee. Work- 
ing in synchronism with the coherer is a relay con- 


trolled by a time relay, which in turn controls a master 


relay. The time relay is provided to allow for decoher- 
ence. The last-named controls in its turn the solenoids 
used for operating the whistle and brake valves and 


the red light. A push button is provided to allow the 
driver to release the brake should the train be pulled 
up at an unsuitable place, but this does not switch out 
the red light. e 

The diagram of connections illustrated herewith sets 
forth in greater detail the main features of the system 
which has been outlined above. Fig. 1 covers the appa- 
ratus on the engine, while Fig. 2 includes the co-operat- 


ure or other adverse conditions. The automatic char- 
acter of the installation is also emphasized by the in- 
ventor, who urges that it enables a line to be worked 
to its full traffic capacity, there being no loss of time 
during the transmission of bell signals and the mechani- 
cal operation of a number of levers. It is claimed, also, 
that 
formation as to 
not see any of the fixed signals; that in circumstances 
where it is difficult to give a good look ahead, owing 
to the layout of the line, the are 
realized; and that the installation meets all require- 


ments as regards safeguards against the non-observance 


given all necessary in- 
ahead, even if he can- 


in case of fog a driver is 


fhe conditions 


same advanteges 


of signals, combining, in fact, the development of the 
track circuit, many 
quarters, with the direct signaling and control of trains. 
It has been shown in regular working that the effect 
of another engine on the section was sufficient to pull 
up a train against full steam and with the regulator 


now so strongly recommended in 


still open. 


Hamburg University Extended for Science 
HE new university at Hamburg is an extension of 
the important colonial institution known as Kolon- 

ialinstitut which was founded in that city at a previous 
date. The university is to have chairs of philosophy, 
law and colonial sciences, and the annual budget will 
be 2.500,000 marks. Upward of 15,000,000 marks will 
be expended for the construction of the various build- 
ings, comprising the different institutes annexed to the 
One of the interesting features is the uni- 
which provides public and 


university. 


versity extension scheme 


free evening courses. 





























December 6, 1913 


Correspondence 


responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


{The editors are not 


To Strike the Pentagram 
To the Editor of the ScrenTiF1Ic AMERICAN: 

The method of striking the pentagram or pentacle, 
proposed by Mr. John P. Robinson in your issue of 
November 22nd, is ingenious, but accurate than 
the old-fashioned way of dividing the circle. This will 
appear to anyone who will carefully measure the draw- 
ing shown, or will attempt to construct the figure from 


less 


the directions given. 

In your drawing the lines 1—2, 1—5 and 2—6 are of 
4—5 and 4—6 are longer 
spacing of the 


equal length, but the lines 
than the others (and of 
points is unequal), and this will be the invariable re- 
This would not 


course the 


sult of following Mr. Robinson’s plan. 
be a very serious matter in laying out stars for lawn 
decoration and similar purposes, but unless the primary 
lines are exactly perpendicular to each other, the irregu- 
larities above mentioned will be increased. Moreover, 
there are better ways. 

The draughtsman has his own system of producing 
the pentacle, but for the man needs are 
exact, the following plan will yield a very close approxi- 
Strike a circle whose diameter is eighty, or 


whose less 
mation. 
some multiple or divisor of it. If the dividers are 
now set to forty-seven eightieths of the diameter they 
will almost exactly divide the circumference into five 
parts, and the points, when properly connected, will 
form the star. 

This is sufficiently accurate for any ordinary work, 
and may easily be performed in the following manner: 
To divide a circle of, say, 20 feet in diameter, take a 
light strip of wood 12 feet long, and having fixed a 
center-pin at one end, drive a long nail 10 feet from it, 
and with this strike the circumference. Now 
eightieth of 20 feet is one quarter of one foot, or 3 
inches, and forty-seven eightieths are, of course, 11 feet 
and 9 inches. Remove the nail, therefore, and drive it 
that distance from the center-pin, and placing the lat- 
ter at some point on the circle, scratch across it with 
the nail. Place the pin at this point and repeat the 
operation, and so on. If carefully done, it will be found 
that the variation is a negligible quantity. Small pins 
may be driven in the proper places, and a chalk-line 
stretched from one to another will produce the figure 
desired, without resorting to the “cut-and-try” method 
formerly in vogue. 

Suppose, as another example, a farmer wishes to cut 
a star-shaped ventilator in the gable of his barn. Let 
him strike a circle of (say) 10 inches in diameter. Ten 
inches contain eighty eighths, and by setting his com- 


one 


passes to forty-seven eighths (5% inches) he can read- 
iiy divide the circle into five equal parts. 

In using this method it is better, when practicable, 
to take one of the ordinary divisions of the carpenters’ 
rule (sixteenths, eighths, quarters, halves, or inches) 
as the unit of measurement, and eighty times this unit 
for the diameter of the circle, as it facilitates finding 
the fraction (forty-seven eightieths) This 
plan has no advantage over the older one of pricking 
that it is more expeditious. It 
is only necessary to remember that forty-seven eightieths 


necessary. 
off the circle, except 


of the diameter of any circle is almost exactly seventy- 
two degrees of that circle, and this fraction will serve 
for laying off pentagons or pentacles whenever abso- 
lute accuracy is not required. Davy JONES. 


New Brighton, Pa. 


A Suggestion for Government Automobile 
Road 


To the Editor of the Sctentiric AMERICAN: 

As the question of Government road building is like- 
ly to be discussed in Congress this winter it might be 
a good idea for opinions to be given as to what kind 
of roads the Government should build or assist to build. 

I think the Government's chief interest in road build- 
ing is in the more important roads which should run 
from the principal seaport cities to the principal inter- 
ior cities. The first road to be built should start from 
New York and should be surveyed near the Hudson 
River, the Erie Canal, the Lake Erie shore, then on 
to Chicago, and from there on to New Orleans via St. 
Louis. Such a road should have no grade crossings 
and should have a surface width of not less than 100 
feet, the central portion should have a finished surface 
at least 25 feet wide built as well as the best city street, 
the remaining width on each side should be dragged 
and kept as smooth as possible and treated with oil or 
other preparations which experience might prove to be 
best for improving earth roads. The object in having 
wide roads would be to give plenty of room to avoid 
accidents. As a further precaution there should be no 
loading or unloading of freight or passengers on the 
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right of way. This should be done on the outside on 
ground provided by the cities for this purpose. 

Also the wide road would encourage the building of 
wider automobiles with more wheels under them which 
would increase their carrying capacity. 

The method of building such roads would be for the 
Government to let the contracts for the grading; cul- 
vert building, fencing, and finishing the road, to cor- 
porations. After the completion and acceptance of the 
work the Government should charge a toll to users of 
the road sufficient to pay for maintenance and a low 
rate of interest on the investment. In this way the 
Government would borrow the money to build the road 
and then collect the interest and cost of maintenance 
from the traffic, which is precisely the way it proposes 
to do with the Panama Canal, a method which is fair 
beyond all question. 

This system of Government roads might be regarded 
as complete when a sufficient number of roads were 
built to take care of the interstate commerce. It might 
be proper for the Government to contribute a small 
sum per mile for dragging the roads on the rural routes, 
but further than this I can see no justification for Gov- 
ernment aid. 

I wrote a letter to the Screntiric AMERICAN which 
was published in the November 30th, 1912, issue on 
the subject of “Automobile Toll Roads” such roads to be 
built and owned by corporations, allowing automobiles 
to use the road by paying tolls. Such roads would be 
excellent feeders for the Government toll roads, or the 
States could build their own automobile toll roads just 
United States Government could, as 
A system of Government toll roads 


the same as the 
explained above. 
such as I have suggested I think should be used exclu- 
sively for automobiles, because the Government would 
be more particularly interested in interstate commerce 
and interstate commerce is only possible on public roads 
when the automobile is used. Such a system of Gov- 
ernment roads would also be valuable for rapid man- 
euvering of troops in case of war. 
Stanberry, Miss. Ciuirton R. SUMMERS. 


Automatic Pilot for Signal Observation 
To the Editor of the Screnriric AMERICAN: 

Much is written these days about railway accidents— 
their prevalence and their prevention. Recommenda- 
tions of various character have been made and experi- 
ments have been carried out, yet the appalling death 
rate is not materially decreasing. 

According to some writers, the idcal prevention of ac- 
cident would be to take the final control out of human 
hands and to make same entirely mechanical. But the 
automatic stop will never reach such perfection that it 
cannot be tampered with, or that it can become abso- 
lutely dependable in all emergencies. What manner 
of automatic stop could have prevented the collision 
with the huge boulder on the track of the Chicago, Bur- 
lington and Quincy near Genoa, Wis., on the morning of 
November 3rd, when the train was wrecked and six 
men were severely injured? 

The remedy lies not in perfecting automatic control, 
but in making the human factor more efficient. In line 
with this thought I would make the following sugges- 
tion : 

On top of every railway locomotive, immediately be- 
hind the headlight, there should be constructed a small 
windowed cabin or observation room, containing a con- 
venient seat for one person, whom we may call the 
pilot. Upon approaching or passing a signal the pilot 
would be required to touch a button or series of but- 
tons which would register the fact that the signal had 
The engineer would have a similar set 
of buttons to register the same signals. As the two 
not communicate with each other to 
compare notes, there would be no dependence upon one 
another, and the reading of the recording instruments 
by proper officials would be a check on the watchfulness 
of both the pilot and the engineer. Further than thus 
recording signals, the engineer’s duties would be in no 
manner changed from the present duties of an engineer. 
The pilot’s cabin should also contain levers for emerg- 
ency control, so that should the engineer fail to observe 
a signal or to notice an obstruction, the pilot would be 
able to bring the train to a stop. 

An accident through negligence in observing signals 
would become practically impossible, as there would be 
two observers instead of one, and both would be more 
eareful than the engineer of the present, because the 
observations of one would be a check on the observa- 
tions of the other, and neither would dare to let a signal 
pass unnoticed, through fear of the penalty. 

The expense of maintaining such a system may seem 
excessive, but this cost would probably be offset by the 
saving in rolling stock and lawsuits, and the safety 
of the public demands that the railroads work for 
safety even though it should make extra expense. 

The objection may be raised that the pilot’s position 
so near the front end of the locomotive would be very 
perilous in case of accident, and that no one would want 
the job. Under the new conditions thus created the 


been observed. 


observers could 
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pilot’s position would be safer than the engineer's is at 

present; and, furthermore, a study of the matter may 

point out some better plan for attaining greater safety 

in this respect. B.A. A 
Joliet, Til. 


Weather Prophets 
To the Editor of the Scientiric AMERICAN: 

For many years I have been almost a constant reader 
of your valuable journal, and its timely 
very much esteemed by a host of others besides myself 

As I am after sowing, planting and reaping, your 
article on weather forecasting, under date of November 
Ist, 1913, naturally struck my eye. 

What I did hope to find was a reliable forecast for 
say the next six months; but you 
schemes of the charlatan, the delusion of the crank and 
refer vaguely to some method in the madness of the 
honest ignoramus which enables him to find a lucrative 
market for his prognostications, ete. 

Whether you had in mind the Hackensack weather 
prophet does not appear; but I saw it stated seme years 
ago, on good authority, that Mr. DeVoe did not 
sell his predictions to the farmers of the United States, 
especially those located in the West, but that he also 
supplied residents of foreign countries with his prog 
nostications, presumably for a good price, if memory 
serves me right. 

The old saw, “Give the Devil his due.” 
priate, and as an honest, hard-working, natural-born 
citizen of the United States, I heartily indorse holding 
up to the limelight the mischievous doings of 


articles are 


only hint at the 


only 


may be appro 


frauds, 
charlatars, ignoramuses, or cranks. 

Had you more definitely pointed out the activitic 
of such persons, by in some manner illustrating or 
demonstrating the schemes of frauds and charlatans, 
you would have done the general public—your patrons 
—a service, a favor; else how shall they be forewarned 
against parting with their money for what is 
than trash—absolutely useless? 

I, for one, should like to be thus posted and would 


worse 


appreciate very much another article on the same sub 

ject warning me in no uncertain way as to the schemes 

of frauds and unreliable persons who would fool the 

public, and especially the farmers. EB 
Asheville, N. C. 


KoBes 


What Dr. Lardner Said About Steamships 


To the Editor of the Scientiric AMERICAN: 

In your editorial of November 15th, “The Future of 
the Dirigible,” you speak of the commonly 
story that Dr. Dionysius Lardner proved mathematically 
in a paper before the British Association that it would 


accepted 


be impossible for a steamship to carry enough coal! to 
propel her across the Atlantic Ocean. 

As at that time steamships had already crossed the 
ocean, I was interested and looked the matter up, and 
had the good fortune to find Dr. 
paper. It proved, as I anticipated, that he never made 
the statements popularly attributed to him. What he 
really said was that in the state of steam engineering 


Lardner’s criginal 


at that time it would not be commercially profitable to 


run a line of freight steamers between Liverpool and 
New York, which was perfectly true. He not only 
recognized the possibility of such a liae, but suggested 
their use in the carriage of passengers and express 


matter. 

Since his day the invention of the surface condenser. 
the compound engine, the high pressure marine beiler, 
and many other improvements, have revolutionized com 
merece and driven sailing vessels from trade 
routes, except for the carriage of very heavy and bulky 
freight, It is only fair to Dr. 
Lardner’s that this 
should be corrected, especially as the story is often used 


many 


lumber, ete. 
reputation 


like coal, 

well deserved error 

in connection with the exploitation of Keely motors and 

other scientific swindles, as an illustration of the un 

reliability of scientific investigators, and the worthless 

ness of scientific research. A. P. N 
Haverhill, Mass. 


International Safety-at-Sea Conference.—The Inter- 
national Conference on Safety at Sea, which was for- 
mally opened on November 12th, is now in session at 
the British Foreign Office, London. In a message of 
weleome King George, who once commanded a British 
cruiser, says in part: “The question the delegates ar 
about to consider is one in which I take a special interest, 
for it affects closely the lives and welfare of a vast 
number of my subjects; and as a sailor I have had 
personal experience in many of the matters which will 
come up for consideration by the Conference.” The 
gathering is presided over by Lord Mersey who, it will 
be remembered, was the president of the British ecom- 
mission which investigated the “"Titanic’’ disaster. The 
twelve nations represented are the United States, Great 
Britain, Belgium, France, the Netherlands, Russia, 
Denmark, Germany, Norway, Spain, Canada and New 


Zealand. 











Fig. 1.—Pithecanthropus. 
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The Spy skull No. 1. 


Fig. 2 


Three skull caps from the Neanderthal race. 


Fig. 3.—The Spy skull No. 2, 


The Origin and Evolution of Man 


Recent Views Suggested by the Discovery of the Piltdown Skull 


By Dr. J. 


|’ very widespread publicity on the part of the press 
fairl) 


accurate measure of general interest in a 
aceorded to 


subject, then the prominence and space 


recent interviews with me on the theme of prehistoric 


raat) licate something more than mere curiosity on 
the part of the public. It has also been very interest 
ing to me to observe that nearly all of the papers in 
different parts of the country that have mentioned the 
ubject have given special prominence to the statement 
of the great age of man on the earth. That is really 


one of the vital aspects of the whole problem of man’s 


origin. Recent discoveries have made it quite plain that 
the human race has been in existence for a much longer 
than ha supposed by the major 


that 


time generally been 


ity of scientific men. The only alternative view 


can now be taken is that evolution has not proceeded 


altogether along the lines of the Darwinian hypo 
thesis 
I propose, therefore, in response to the request of the 


Editors of the Screnriric AMERICAN, to deal with cer 
which bear directly on this 
f the 
theory of evolution are too well known to the readers 
of this They can be 


largely 


tain phases of the subject 


features Darwinian 


great problem The main 


paper to require elaboration 


summed up in the two terms—variation and 


natural 


selection, The causes of variation are still ob 
selection is patent 


The 
profound modi 


secure; but the working of natural 


enough to any observant and thinking person. 


nature of the environment exercises a 


fying effect on species, and it is highly probable that 


this factor in evolution played a much more important 
part in the past than in the present. But all of these 
factors of the Darwinian theory work in a very slow 
way Dr. Alfred Russel Wallace told me, in an inter 


view I had with him last July, that he did not believe 


a single new species had come into existence during 


the whole lleistocene era, and this, according to Penck, 
German geologist, covers a minimum period 


extend to 1,500,000, 


the great 


of 500,000 years and may possibly 


Accepting even the lowest estimate, one of two things 


is evident: either the conditions for the production of 


new species are much more unfavorable in recent than 


in early geological times, or Darwin was right in his 


eartier views that enormous periods of time were re 


quired for the production of species. But there is now 
in the field another school of evolutionists, led by the 
that 


This has certainly 


eminent botanist, Hugo de Vries, who believe 


species may appear quite suddenly 


been fully demonstrated in the vegetable kingdom, but 


Wallace regarded these as freak or, at least, exceptional 


productions, which in no way militated against the 


fundamental principles of Darwin's teachings. 


| will try to present, very briefly, some of the evi 


possession bearing on these two 


dence now in our 


theories as applied to the origin and evolution ef man. 


Prof. Arthur Keith, Hunterian Leeturer on Anatomy at 
the Royal College of Surgeons in London and author 
of “Ancient Types of Man,” says, in describing a pre- 
historic skull found thirty feet below the surface when 


were excavated in 1885, and 
thirty 


scientists 


the great Tilbury docks 


estimated to be between fifteen and thousand 


years old, “In Owen's time those who had 


come, under Darwin's influence, to believe in the evo 


lution of expected to find in an individual so 


mun, 
man some distinct trace of his 
simian origin.” But this skull 
ape-like 
across the 


Hill 
terrace of the ancient 


ancient as the Tilbury 
modern in 
Five 
now 
high 


was purely 
characters in evidence. 


Tilbury, the 


type with no 


years later, river from 
was unearthed in a 
Prof. Keith asks for 
years as the age of this skull. Here 


a specimen which although a little more 


celebrated Galley skull 
Thames 
about 200,000 


again we have 


primitive in some of its characters than the Tilbury 


find,” is still essentially modern. 
type of man in 


If, therefore, we find the modern 


existence 200,000 years ago, it becomes perfectly evi- 
that we shall have to get very far back in the 
find relative of 


from which we have undoubtedly descended. 


dent 


past to that human the anthropoids 


Let us for the moment leave these ancient records 
of modern man and turn our attention to another and 
distinct group of discoveries. 

In 1891 Dr. Eugene Dubois, Professor of Geology in 
the University of Amsterdam, 


the Bengawan, at Trinil, Java, the top of the skull, two 


found on the banks of 


molar teeth and the thigh bone of a creature presenting 


characteristics which placed him in a position about 
midway between the highest apes and the lowest human 
The estimated size of the 
that of the 


while the 


beings heretofore known. 


brain was 900 cubic centimeters, largest 


gorilla being 600 cubic centimeters, lowest 
Australian savages have a skull capacity of about 1,200 
facts others of like 


Dubois to give the name of Pithecan- 


cubic centimeters These and 


nature led Dr. 
thropus erectus, or ape-man, to his Java discovery. 
There is still a difference of opinion as to whether these 
fossil 


or the 


remains should be ascribed to the late Pliocene 


early Pleistocene era; but on any reckoning 

















Fig. 4.—Dr. Woodward's restoration of the Pilt- 
down skull. 














Fig. 5.—Restoration of the Piltdown skull ac- 
cording to Dr. Williams. 


Observe the differences in the teeth. 


Leon Williams, Fellow of the Anthropological Institute of Great Britain and Ireland 


they are probably the oldest and most primitive human 
relics discovered up to date. On the basis of Penck’s 
measurement of geological time they are more than 
500,000 years old. 

In a ravine, known as the Neanderthal, near 
Elberfeld, Germany, a few miles from the Rhine, there 


was found in 1SS7, in a cave, the upper part of a skull 


rocky 


about which a fierce scientific controversy raged for 


many Virchow, the German anatomist 
and anthropologist, maintained that this could not be 
the skull of a 
quent discovery of more than twenty skulls of the same 
that 


of so many skulls of one ancient 


years. creat 


normal human being. -But the subse- 


general type proved Virchow was quite wrong. 


The discovery type, 
extending, as they do, over a great stretch of time, is 
one of the most important features of our knowledge of 
primitive man. Let us compare three or four of these 
specimens. 

We may take that wonderful skull known as “The 


Man of La Chapelle-aux-Saints” as typical of the race. 


We see at a glance that we have here to deal with 
something altogether different from the modern type 
of man. Although the head is of great size with a 
larger brain capacity than the average modern man, 
the skull has very marked anthropoid features. The 
forehead is very low and retreating; the brow ridges 


and projecting; the 


the nasal opening indi 


above the eyes are very heavy 
eye sockets are enormous in size; 
cates a very large, broad, flat nose; the jaws are prog 
nathous with a markedly retreating chin. 

man of La 


Spy, Bel 


Belonging to the race as the 


Chapelle-aux-Saints are the skulls found at 


same 


gium. 

If, now, we take the skull cap of the Java ape-man 
and place it beside those of Neanderthal and Spy, we 
see that the chief characteristics are the same in all 
of them, but that there has been 
from the earliest Neanderthal man 
That they all belong 
look at Prof. 
3oulé’s tracings in which they are all compared, but we 


a gradual increase in 
size, an evolution 
to the later man of La Chapelle. 
to the same race is evident when we 
see that there has been great brain development from 
the Neanderthal man, shown by the inner dotted line, 
to the black line 
Chapelle The difference 
strikingly shown in a plan view of the skulls. 

Now, I do not think there can be any doubt but that 
ape-man is in the direct ancestral line of 
The main features of the skulls 

If this is so, then between the 


heavy, which represents the La 


man. would be even more 


the Java 
the Neanderthal man. 
are precisely the same. 
brain of the Java ape-man and the La Chapelle man 
we have a progressive range of capacity of from 900 
advance 
which This I 
regard as the most important evidence we possess of 
the essential truth of the Darwinian theory as applied 
But we may also approach 


representing an 
300,000 


to 1,650 eubie centimeters, 


probably extends over years. 


to the evolution of man. 
our problem from another and totally different point of 
view. 

It is well known to all 
given much attention to this subject, that 
jaw is the most important single bone in the human 
skeleton, as indicating man’s place in the evolutionary 
scale. If, for illustration, we take Prof. Keith’s draw- 
ing of the Heidelberg mandible, one of the most ancient 
and remarkable human jaws ever discovered, represent- 
ed by the black outhine in the drawing, and place a 
modern European jaw over it, shown in the drawing 
in flat shade, we see the meaning and significance of 
human evolution in this particular feature at a glance. 

if we next compare the Heidelberg jaw with that of 
the gorilla as shown in Fig. 9, we see what its rela- 


who have 
the lower 


scientific men 
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tionships are, both with reference to modern man and 
the apes. 

We observe that the Heidelberg jaw is, in some re 
spects, heavier and stronger than that of the gorilla. 
The ramus, the ascending part, is wider and the depth 
of the jaw, from the teeth to the lower border, is great- 
But the teeth are purely human 
and not quite as large as they are in some of the primi- 
The front of the jaw, instead of 


er than in the gorilla. 


tive races ef to-day. 
projecting to form a chin as in modern man, slopes 
backward as in the ape, and the inside of the front part 
of the jaw, that which lies immediately beneath 
the tip of the tongue, is devoid of those little promi- 
nences to which some of the more important muscles 
In their place we find a 
This leads to the conclusion 
developed in 


part 


of the tongue are attached. 
depression, as in the ape. 
that absent or but 
the Heidelberg man. We thus have in this jaw cer- 
tain contradictory features. We teeth of 
modern man united to the jaw of the anthropoid ape. 
This that evolution has not 
gradual, harmonious and evenly balanced modification 


speech was poorly 


have the 
tells us 


proceeded by a 


of all the parts of an organism. 
Man threw off some of his anthropoid features much 


more rapidly than others. It also tells us that the 
purely human arrangement and form of the teeth were 
fully evolved at the very beginning of the Pleistocene 


era. Here again we see that if Penck is right in his 
estimates of time, we must go back more than 1,000,000 
years to find the purely anthropoid ancestor of man, 
if evolution has taken place according to the Darwin- 
ian theory. 

We come now to the consideration of a prehistoric 
skull destined to be the object of 
more scientific discussion than any previous discovery 
in this field. I refer to the so-called Piltdown skull 
found by Charles Dawson, F.S.A., F.G.S., and Dr. A. 
Smith Woodward, F.R.S., at Piltdown, Sussex, England. 

This discovery, the first published report of which 
of the Geological Society of 
London for March, 1913, consists of the larger part of 
the skull bones and the right half of the lower jaw. 

The “find” was made in a flint-bearing gravel which 
has yielded some of the 
most ancient forms of stone r 
implements and the teeth 
of sub-tropical species of 


which is probably 


appears in the Journal 





animals, including those of 
the hippopotamus, an early 
Pliocene 
and others. 


There can be no doubt that 


mastodon 


these remains 


| 
elephant, the | 
| 
represent a 


being who lived during late 
Pleisto- L 
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Fig. 6.—Restoration of the Piltdown mandible 
(B), compared with that of man (C) and the 
young chimpanzee (A), in left side of view. 


But for the two molar teeth found in the jaw it would 
undoubtedly pass as the remains of a primitive anthro- 
poid creature. But the teeth, although presenting indi- 
vidual peculiarities which distinguish them from those 
in the Heidelberg jaw, are purely human and the varia- 
tions are not greater than are found in human teeth 


481 


It is, I believe, assumed that the common ancestor 
of man and the anthropoid apes had a generalized form 
of dentition which probably resembled the 
human form as much as the present anthropeid form. 
We have some indications of that generalized form in 
Dryopithecus, Pliopithecus, and Mesopithecus. Starting 
from that generalized form the human and the simian 
forms have each grown more and more specialized in 
accordance with the original variation. If the separa 
tion of the two branches occurred in Miocene 
and the specialization in different directions continued 
until the late Pliocene period, is there any probability 
that we should find this anthropoid dentition after thai 
immensely long period of progression toward the mod 
ern human? 

“We have, I think, a logical right to assume, in ihe 
absence of any evidence to the contrary, that the dentt- 
tion of early or late Pliocene man resembled the human 
dentition of to-day as closely as the dentition of the 
early or late Pliocene ape resembles that of the ape 
of to-day. If I am right in that assumption then it 
is clear that the dentition of the restored Piltdown 
skull is unwarranted.” 

Since the date of that meeting Dr. Woodward has 
found a fossil canine tooth in the gravel beds near the 
spot where the other portions of the skull were discoy 
ered. He claims that this tooth, which is distinctly 
anthropoid in character, belongs to the Piltdown jaw, 
and that it, therefore, establishes the correctness of his 
restoration. Now all the other bones of this skul! are 
of a rich brown color caused by the iron in the gravel 


present 


times 


beds, but this new discovery is of a dead black color, 
totally different from all the others. If this tooth was 
originally in the Piltdown mandible, as Dr. Woodward 
claims, I can think strange 
phenomenon as the marked difference in coloration, and, 
so far as I am aware, there is no known precedent for 
it. My own criticism of Dr. Woodward's restoration of 
the Piltdown skull was confined to the dentition, but 
Prof. Keith has made a very vigorous and trenchant 
assault on the entire restoration. 

Dr. Woodward gives the skull capacity of the Pilt 


of no reason for such a 























iS 





down man as 1,070 cubic centimeters. Prof. Keith 
estimates it at 1,500 cubic 
“Bal centimeters, or a Little 


more, thus bringing it 
about up to the averege of 
The point is 


importance in its 


modern man. 
of vital 
bearing on the problem of 
human evolution. it seems 
that 


skull is not 


evident at a giance 
; the Piltdown 
et ; - in the line of descent of the 


Neanderthal! The 


_— _ 





race, 





Pliocene or early 


cene times. The lower jaw 
is more primitive in some 
than the Heidel- 
berg mandible. The pecul 
iar features and relation- 
ship of these two astonishing human relics are shown 
in Fig. 8, taken from the Journal of the Geological So- 
ciety The ascending ramus of the 
Piltdown jaw is somewhat smaller than this feature 
in the Heidelberg jaw, but the slope of the front part 
this more ape-like. 


features 


above mentioned. 


is much and in respect 


greater 





. = La Chapelle —_ Spy 1 SI 

7 Neanderthal ___ Spy 2 i 

Fig. 10.—Outline tracings 
skulls of the Paleolithic Age. 


of various human 
(From Boule.) 











pan 








Fig. 11—The Galley Hill man. Modern in type, 
but estimated to be 200,000 years old. 


Fig. 7.—Profile drawing of the 
Heidelberg mandible (in outline) 
contrasted with the lower jaw of 
a modern European (shaded). 


Fig. 8.—Mandibular ramus from 
Piltdown superposed on that of 
Homo heidelbergensis, showing 
greater chin projection. 


of to-day. In Dr. Woodward's restoration of the Pilt- 
down skull he has given a distinctly anthropoid char- 
acter to the front teeth. In my own restoration of 
this mandible, which was presented before the Inter- 
national Medical Congress, held in London last August, 
I have represented the front teeth as of a coarse human 
type. I will quote my reason for this from the re- 
marks I made before the Congress: 

“Let us consider a little the probabilities and the 
few facts we have concerning this dentition. It resem- 
bles the Heidelberg mandible more than any other 
human jaw yet discovered, but although exhibiting 
much more refinement in structure than the Heidelberg 
jaw, it is more primitive in certain respects than that 
specimen. The backward slope of the front of the 
jaw is evidently greater than in the Heidelberg man- 
dible and the simian character of the lingual part of 
the front of the jaw is even more marked. But is 
the variation in these two jaws greater or as great as 
we sometimes find in modern jaws? I do not think 
so, and while it may be legitimately attributed to a 
somewhat earlier date than that of the Heidelberg speci- 
men, I suppose no one would suggest that it should be 
placed farther back than late Pliocene times. The criti- 
cal question that we have to ask, then, is this: ‘Is there 
any reasonable probability that the human ancestor 
of late Pliocene times would have so anthropoid a 
jaw as is shown in this restoration by Dr. Woodward? 
The teeth in the Heidelberg jaw are essentially modern 
in every respect and smaller, notwithstanding the enor- 
mous size of the jaw, than the teeth of some primitive 
races of to-day. On what grounds may we assume that 
a little farther back we should find so simian a den- 
tition as we have here? This form in Dr. Woodward's 
restoration is separated from the Heidelberg mandible 
by untold ages. If the Heidelberg jaw is late Pliocene, 
the Piltdown mandible would have to be Miocene, and 
I confess that I do not know that we should be war- 
ranted in assuming that the human ancestor of Miocene 
times had a jaw so much like that of the modern ape 


Fig. 9.—Profile of the Heidelberg 
mandible 
with that of the mandible of a 
chimpanzee (shaded). 


supra-orbital ridges are 
but slightly developed and 
the forehead is fairly ful! 
and well The 
upper part of the head is 
Prof. Keith, in the iine of 
This brings us face te face 
with an astounding situation. We have in the Piltdewn 
skull the remains of a being estimated to be helf a 
million years old, with the skull and upper part of th 
head closely resembling modern man, but with the lowe 
jaw of a gorilla. 


(outline) contrasted 
developed. 


according to 
descent of modern man. 


therefore, 


We cannot escape from the fact that 


(Concluded on page 444.) 

















Fig. 12.—The man of La Chapelle-aux-Saints. A 
representative of the Neanderthai race. 
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Wireless for Railroad Trains 


A New System Which Secures Uninterrupted Communication at All Times 


directing 











The wireless telegraph installation. 


The special usefulness of the system was indicated 
the other day when the conductor of the train was 
taken ill, while his train was running at high speed, 
westbound. The next station at which a relief con- 
ductor could be obtained was Scranton, 30 miles away. 
Ordinarily a delay would have been unavoidable—either 
a stop in order to send a telegram by wire asking for 
a relief conductor or a wait at Scranton after arrival 
at that point. But thanks to the wireless telegraph 
equipment there was no need to take either of these 
measures. Instead, the conductor notified the wireless 
operator on the train and the latter sent a message 
direct to Scranton, with the result that a relief con- 
ductor was on hand to take charge when the train 
pulled in. In the same way an extra car, needed to 
provide accommodations for an unusual crowd of pas- 
sengers, was ordered to be in readiness to be coupled 
on at Seranton, thus eliminating the delay that would 
ordinarily have been experienced in getting the car up 
from the yard 

Apart from this emergency value, however, a demon- 
stration that the wireless telegraph can be depended 
upon for unfailing communication between running 
trains and fixed stations and between the trains them- 
selves may mean a revolution in the operation of trains 
comparable to that which followed the introduction of 
When 
railroads can install reliably tuned equipment whereby 


the ordinary wire telegraph for this purpose. 


dispatchers and train conductors are able to keep in 
direct touch regardiess of stops, it becomes possible 
to save no inconsiderable 











amount of time in routine 
train operation—possibly 
equivalent in some in- 
stances to the time saved 
by regradings, cut-offs, and 
other improvements on the 
right-of-way that 
such large appropriation 
of capital. 


require 


Aerology in the Arctic 
5 pes results of the 

sounding-balloon obser- 
vations made by the 
Franco-Swedish expedition 
at Kiruna (68 degrees 
north latitude), in Swed- 
ish Lapland, during 1907, 
1908, and 1909, have just 
been published by M. H. 
Maurice, chief assistant at 
the observatory of Trappes. 





Not the least remarkable 
fact in connection with 
these observations is that 





communication 
df ind in calling f ‘ in emergencies 
' I lem trated it it remained for 
i enterpri Lmerica railroad tft apply wireless 
I ! I m n t ins \ test 
just made cot an on the Lackawatl i Railroad on 
i regular expre train running between New York city 
nd Buffalo, though only a partial test in the experi 
ments thus f cond d i I immense possi 
bilities of ifet and time iving | insuring that 
train 1 in communication at any speed 
ind a ad i stutl ardless of line 
breat ! irds or f m washouts, fog 
whi t igna ind other extraordinary condi 
ti 
In he ordlt Ireies telegrapl fem messages 
i el I ct d betwee sta equipped with 
ime of eria ipported ¢ gh tower The 
Lackawant it id has stations of thi kind at 
Seranton, P 1 Binghampton, N. Y with a work 
ing ri i 00) mi But, of course, it is out 
f i quest ce any structure such as an ordi 
il rerli t railroad train which has to pass 
ireugh tu d under bridge and a prominent 
feat f te is the use t higl special 
riai for ! tl i itl _ ‘ el recent ex 
periment notab the couducted on November 21st 
ind 2%rd ive demonstrated tl wireless communi 
cation can be maintained to and from a train equipped 
ith eri vi 
juedrat f wire sup 
rted ! f ol 
‘ hieotr he hy the 
oof f tl i rl di 
tance bet we i ton 
md Ring! bout 
the ite ma i eX 
peri t u mice vil 
t a 5M I nal 
t i con nication f m a 
rain running > miles 
per hour, pa ft time 
direct from tft 1 to 
the fixed st from 
which the trai is speed 
i ml whe h train 
had procees 1 ft point 
! far \ f hort 
ierial f Pores ignal 
through to this first station 
direc the signals were de 
i red tk rT tati by 
peing picked t the ne 
ond ith nd relaved 
bane At 1 during 
the tests tl train out 
of communication with both 
tions im thi wil - ——— 
rhe arrangement used 
consists of four quadrangu 
lar rials mounted on the 
roofs f four adjoining 
cars of the train, and only 
IS inches above ime, as 
tated. Each quadrangle is 


connected to its neighbors 


on the other 7 by a spe 
cia ittachin plug The 
wireless operator's station 
is installed in a hooth in 
the third «ar of the group 
so as to bring the lead from 
his apoaratus to the four 
fold serial at a point at 
the middle of same The 
regular Marconi system is 
employed, except that the 


special motor-generator set 


| 
| 
power is furnished by a | 
| 
driven from the regular | 


train-iighting dyname, and 





the ground connection is 


made to the 1 t a wire 
to one of the trucks 
The serial is of he 0 
he aerial | cop 
per wire, and ij insulated | 
for the high nding volt 
age (between 8,000 and | 
| 
ina y ft iitfee porce 
| 
| 
j lu insulator mounted | 





a ae ~—~ 


Two of the cars of the wireless telegraph equipped train, showing the aerial above the car roofs and of 72 balloons sent up, 41 


were recovered, with their 
meteorographs. The coun- 
try about Kiruna is sparse- 
ly settled, and the inhabi- 
tants are rather primitive. 
Before the observations 
were begun, circulars in 
four languages—Swedish, 
Finnish, and two Lapp dia- 
lects—were widely distrib- 
uted, announcing the na- 
ture and purpose of the un- 
dertaking and requesting 
the finders of balloons and 
apparatus to return the 
same intact to headquar- 
ters, in consideration of a 
reward of 15 crowns (about 
$4). Similar notices were 
attached to the balloons 
themselves. Most of the 
balloons were returned 
after a considerable lapse 
of time—in some cases sev- 
eral years. One balloon fell 
into a lake, where it was 
recovered after three years. 
The highest altitude record- 
ed was 22,760 meters (over 
14 miles). The height of 
the stratosphere was found 
r to vary as in temperate 
latitudes; i. e., it is higher 
in summer than in winter, 








on iron posts at the The 700-foot aerial of 
corner of the car 


300 miles working radius on the roof of the Lackawanna Railroad station at and higher over anticy- 


Scranton. 


clones than over cyclones. 
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The Panama-Pacific International Exposition of 1915 


Description of the Exposition Site, the Main 
Courts and the Great Exhibit Palaces 





Hamilton M. Wright 


By 








fiero site of the Panama-Pacific International Ex- 
position lies within the limits of San Francisco, as 
a crescent upon the shores of San Francisco Bay, and 
just inside its “Golden Gate” entrance to the Pacific 
Ocean. 

No more picturesque location could be imagined. On 
the south, east and west the grounds are encircled by 
towering hills of varying contours, rising successively 
from 250 to 900 feet above sea level, like the enfolding 
walls of a vast amphitheater. Upon the north the site 
opens out upon the harbor of San Francisco. The pan- 
orama recalls the famous Riviera upon the shores of 
the Mediterranean. In the harbor before the site lies 
Aleatraz Island, the location of a naval prison, whose 
white walls are reflected in the waters of the bay. 
Beyond are the hills of Marin County rising into the 
hundreds and in some instances into the thousands of 
feet, with Mount Tamalpais, loftiest of all, its summit 
often shrouded with a turban o1 fog upon which the 
sun shines as upon a vast bank of snow, as a back- 
ground for the setting. On a clear day, when the wind 
sweeps in through the Golden Gate, it seems as if one 
may almost reach out and touch the hills across the 
harbor. From the west of the site one may look out 
to the rim of the Pacific Ocean through the mile and one 
quarter wide straits of the Golden Gate, guarded on 
each side by rugged cliffs and protected by forts. 

The central portion of the site lies slightly above the 
sea and is encircled on three sides by gently sloping 
ground; within a short distance from the boundaries of 
the site these slopes change to steep hillsides, and thus 
the site becomes the floor of a huge amphitheater, from 
whose sides the exposition will be seen stretched out 
below. To the east and south the residence section en- 
circles the exposition grounds, and to the west and 
southwest the site is embraced by the wooded slopes 
of the Presidio military reservation, dark with cypress 
and eucalyptus and interspersed with occasional vistas 
of green valleys. 

The exposition buildings were planned in great group- 
ings to conform to their impressive natural surround- 
ings on the shores of San Francisco Bay. With the 
sea, the encircling hills, the distant mountains, and the 
great harbor to blend with and fit into, it was felt by 
the architectural commission to which was confided 
this great work, that only the broadest and boldest 
scheme of construction would do, and so the exposition 
was planned in huge block effects, all for great beauty 
and grandeur. The buildings are massed about huge 
courts to present a single superb architectural theme. 


The buildings are easily accessible from the courts, a 
fact of inestimable advantage to exposition sightseers 
who sometimes grow weary of the long distances to be 
traversed. 

The exposition palaces, built upon an east and west 
axis, will face the bay upon the north; they will parallel 
the stream of the great incoming traffic of the world 
through the western gate of the United States. Ships 
entering the harbor pass before the exposition grounds 
where the great buildings are fast arising. The har- 
bor itself will be a part of the great theater upon which 
will be staged the world’s jubilee, and the Golden Gate 
will be the entrance to the theater. 

A marvelous panorama will be afforded visitors on 
ships coming through the Golden Gate. As one looks 
from the harbor he will see three main groups of ex- 
position buildings. There will be the great central 
group comprising the fourteen exposition palaces to be 
devoted to general exhibits; there will be the group 
upon the left hand or east end devoted to amusement 
concessions and covering sixty-five acres. The right 
hand group upon the Presidio military reservation and 
nearest the Golden Gate will be devoted to the pavilions 
of the States and participating nations. 

From afar, the central group, the main exhibit pal- 
aces, facing for more than a mile upon San Francisco 
harbor, will present the effect of almost a solid massing 
of palatial structures, a great walled city, a city of the 
Orient, with outside walls as high as the average six- 
story city block and with golden domes and towers 
rising to heights of 250, 350 and 430 feet. Nearer at 
hand it will be seen that the exposition palaces are in- 
terspersed with great open courts. Three main courts 
will run north and south through this central group. 
In general the buildings of the central group are to be 
brought into contact with those next adjoining by 
arcades, courts and archways. Through this method of 
treatment four of the general exhibit palaces of the 
main group, fronting north upon San Francisco Bay, 
but set back a distance from the water's edge, will 
present a single architectural design. Their walls and 
the adjoining arches will form the main northern facade 
of the exposition along the shores of the harbor, the 
marvelous frontage that will be first seen by visitors 
who reach the exposition city by water and enter San 
Francisco Bay through the Golden Gate. By day the 
glittering pillars and minarets of this mile-long facade 
will be seen as a dream city, while by night they will 
reflect the sheen of a million lights into the bay. 

Before the facade and along the harbor’s edge for 


more than a mile there will be built a great esplanade, 
a vast stretch of ground and terraces in which foun 
tains will play and groups of statuary be set at inter 
vals. Brilliant flowers and hardy flowering trees and 
shrubs will lend warmth and color to the esplanade. 
Indeed, throughout the exposition, flowers and foliage 
will contrast with the shining colonnades and peri 
styles and walls of the buildings, and will enhance the 
beauty of innumerable lagoons, fountains and water 
effects. The esplanade is to be known as the “Marina 
(villa gardens). 

The main groups of buildings will lie between a tropi 
cal garden or boulevard running east and west alons 
the fringe of the hills nearest the city upon the south 
and the esplanade along the shores of San Francise 
Bay upon the north. The tropical boulevard, te tx 
known as the “Alameda,” will be eighteen hundred feet 
in length and three hundred feet wide; it will be glow 
ing with fountains, lagoons, statuary, peristyles and 
arcades, and, secluded from the winds of the bay, it will 
be transplanted with a profusion of semi-tropicai trees, 
plants and flowers, including the orange, banana, olive, 
myrtle, and every variety of palm. The east end of 
the Alameda will open out with a plaza upon Van Ness 
Avenue, one of the principal boulevards of San Fran 
cisco. The west end upon the Presidio wil! be sur 
mounted by a commemorative arch of triumph 

The theme of the exposition, its sculpture and mural 
paintings, will exalt the spirit of achievement through 
which America has completed the Panama Canal In 
the courts there will be observed monumental expres- 
sions in Greek and Roman, Occidental and Oriental 
architecture. The grounds will become a vast tropical 
and semi-tropical garden through the transplanting of 
palms, evergreens and flowers. A brilliant yet harmoni 
ous color scheme has been designed by Juies Guerin, 
one of the best-known authorities on decorative color 
ing in the world. 

The prevailing color tone of the exposition will be an 
ocher, a tawny buff, several shades removed from white, 
yet in the distance giving the effect of white; but it will 
not be glaring under the brilliant sunlight of California. 
In the courts there will be a marvelous blending of 
colors; Pompeiian red, strong Italian blues, vermilion 
and orange will predominate. The court system is 
unique in that it will permit each architect, artist or 
sculptor to. present some distinct conception, without 
clashing with the exposition architecture and coloring 
in its entirety. 


(Concluded on page 436,) 
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General view of the Panama-Pacific Exposition grounds, 
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The Horticultural Palace Dome 


The Fountain of Energy and the great Tower of Jewels. 
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Esplanade on the harbor front of the Panama-Pacific Exposition grounds The California Building in the dimified 
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“Pacific Exposition by day. 


of construction. Golden Gate beyond. 


looking toward the Pacific. View taken October, 1913. 
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Dome is 152 feet in diameter. 
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dpified Mission style of that State. View through the Court of the Sun and Stars, with Column of Progress in background. 
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Fhe main group of exhibit palaces, facing upon the 
harbor for 4,500 feet, will present practically the ef 
fect of a single palace. Eight of the buildings will be 
joined in a rectangle to form what will amount to a 
buge Oriental bazaar—a veritable walled city, with its 
domes, towers, minarets and great interior courts. Four 
of the eight buildings, as shown by the ground or block 


plan, will face out on San Francisco Bay and four of 


them will face the hills of the city on the south 
The wall f the eight exhibit palaces will be broken 
ou a number of stupendous entrance ways which 


to the great interior courts and their 
Che group will be divided from north to 


out n the center by the Court of the Sun and Stars 
designed | Messrs. McKim, Mead & White of New 
York: « the east by the Court of Abundance, and on 
the west by the Court of the Four Seasons. Two south 
ourts will be eut like niches in the walled city, one 
south f the Court of the Four Seasons and one south 


of the Court of Abundance A huge court in Italian 
renaissance will lie between the rectangle and the Pal 
ace of Fine Arts 

Of all the courts the great central court, the Court of 
the Sun and Stars, 750 feet in width from east to west 
and {\) feet along its main axis, will be the largest and 
most imposing At the south end of the court will be 
the huge Tower f Jewels, rising 430 feet in height and 
dominating the architecture of the exposition The 
upper part of the tower will take the form of terraces 
leading up te a group of figures supporting a globe, 
typifying the rid The tower will be lined with 
jewels, which will glitter like diamonds when search 
light ire turned upon them At the base of the tower, 
which will occupy an acre in extent, will be a huge 
arcade 125 feet high, beneath which the visitor may 


enter into the Court of the Sun and Stars from the 


j the vaulted archways of the tower itself will be 
ouped a series of mural paintings, designed by Jules 
Giuerit md expressing the keynote of the exposition 
But perhaps the most impressive feature 
of the Court of the Sun and Stars will be found in a 
superb classica olonnade extending entirely around the 
court and surmounted by figures symbolieal of the stars 
These figures, of which there will be 110, will be four 
teen feet in height, and each will stand out in radiance 
through a crown of dazzling jewels of light 

In the center of the court will be a great sunken gar 


den, surrounded by benches to seat about 7.000 people 


In the garden w be groupings of classical statuary 
dancing figures, fauns, satyrs and nymphs; flowers, 
trees and! vines will contrast with the statuary and with 
the superb colonnades and towering golden domes 

lo the east, as one passes from the Court of the Sun 


and Stars to the great east court, or Court of Abundance, 
will tx huge triumphal arch, the Arch of the Rising 
Sun, 160 feet in height and surmounted by a colossal 
grouping of statuary: camels, Oriental warriors and the 
great central figure of an elephant will crown the sum 
mit of the great arch. To the west on the approach to the 
Court of the Four Seasons will be a triumphal arch of 
like propertiol the Arch of the Setting Sun, sur 
mounted by a group representing western civilization 


\ huge prairie schooner will comprise the central motif 


\s one passes beneath either of the vast triumphal 
irches to the east court, or Court of Abundance, or to 
the west court, or Court of the Four Seasons, he will tra 
verse great avenues between the exhibit palaces whose 
sides will be adorned with mural decorations and 
screened by classical colonnades Pools of water will 
reflect pavements of gold. Giant banks of flowers and 
potted palms will lend color and imagery to the vista 

If the visitor passes to the east, or Court of Abund 
anee, he will behold a vision surpassing the richest 
dreams of the Orient. The Court of Abundance is dedi 
cated to music, dancing and acting; it is designed for 
pageantry, and will constitute the proper setting for 
Oriental or modern drama upon a colossal scale. The 
architecture of this great court will partake of the 
Oriental phase of the Spanish-Moorish architecture 
Ornamentation upon an elaborate scale will be helped 
by brilliant lighting effects. Electric scintillators will 
play upon fountains at night; reflected colored lights 
will east a spell throughout the court. The walls of the 
cloister will be decorated with mural paintings; exotic 
lowers, trees and vines, orange trees in fruit and in 
blossom, will contrast with the statuary and the huge 
‘clonnades and staircases 

From the Court ef the Sun and Stars the visitor in 
wassing to the west will come to the superb Court of 


the Four Seasons, of which Henry Bacon, designer of 


the Lincoln Memorial, a monument to be built in Wash 
ington, D. C., in henor of Abraham Lincoln, is the 
architect In its theme this court will typify the con 


quest of nature by mankind In each of the four cor 
ners of the court will be cut great niches into the en 
circling exhibit palaces and in each of the niches will 
be large mural paintings suggesting the seasons, spring, 
summer, autump and winter; lofty colonnades will 


screen the niches. In the center of the court will be a 
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great grouping of statuary in which Ceres, Goddess of 


Agriculture, will be shown dispensing the bounties of 
nature 

The ornamentation upon the waterfront will also be 
upon a colossal scale The Court of the Four Seasons, 
opening upon the harbor, will be entered through a 
stupendous gateway, the Gate of Columbus. The visitor 
will pass through the gateway beneath a tower to the 
esplanade upon San Francisco Bay. Directly before 
the tower will be seen a colossal figure of Columbus, 
facing the water. Ornamenting the tower in recesses 
will be figures representing the great voyagers of the 
world 

Before the entrance to the great Court of the Sun 
and Stars upon the bay will be a lofty column, whose 
spiral will depict man’s indomitable impulse toward 
achievement At the summit of the column will be 
the sun On the left and before the Court of Abund 
ance will be the Gate of Balboa, before which will be 
placed a colossal statue of the discoverer of the Pacific 
Ocean 

Each of the three main north and south courts will 
open out upon the esplanade on the shores of San Fran 
cisco Bay upon the north, and upon the great tropical 
garden upon the south. Vast beds of flowers in bloom 
will be set in the south garden; the plants will be re 
placed by others when their flowering seasons are past. 

The exhibit buildings, constructed by the Panama 
Pacific International Exposition Company and devoted 
to general exhibits exemplifying the advance of the 
world in the arts, sciences and industries, will be the 
loftiest exposition structures ever erected. On the east 
of the rectangle of eight buildings will be Machinery 
Hall, the largest single structure of the exposition, cov 


ering ten acres In the south garden at the east end 


and near the concessions center will be located Festival 
Hall, and near the west end of the Palace of Horticul 
ture, a huge glass structure, covering five acres and sur 
mounted with a dome 180 feet high. Flanking the rect 
angle on the west will be the Palace of Fine Arts, a 
classical and beautiful structure embodying the spirit 
of the Italian Renaissance. The Dalace of Fine Arts 
will be partly circular in form, with an extreme peri 
meter of 1,110 feet It will face upon a great pool in 
which its outline will be reflected 

Of the three main groups, the one on the east will 
comprise the concessions or amusement center, which 
will occupy sixty-five acres and will be the first of all 
parts of the exposition to be reached by those who come 
from the down-town portion of San Francisco. Its en 
trance will be by way of a plaza, at which the conces 


sions district will 


open out upon Van Ness Avenue. 
Through the concessions area will run a broad boule 
vard, the Street of Concessions, more than 3,000 feet 
long. The domes of the buildings will be illuminated at 
night and startling electrical effects will contribute to 
the night life of the exposition at the amusement center. 

The western group will include the area occupied by 
the pavilions of the foreign nations, by the buildings of 
the States upon the Avenue of Commonwealths, and by 
the display of the United States Government. The 
pavilions of the foreign nations, farthest from the bay, 
will rise in terraces as they advance up the gradual 
slope of the Presidio military reservation Nearer at 
hand and closer to the water will be the buildings of 
the various States. Each structure in this part of the 
exposition grounds will present upon a magnified scale 
the effect of a superb residence district. 

Still farther to the west of the area of the States 
and foreign district will be a great drill ground, cap- 
able of accommodating at one time 10,000 troops in 
drill Foreign nations will send their crack cavalry 
and infantry to participate in the maneuvers and trials 
of skill. Encircling the drill grounds will be a race 
track, where international speed and harness races will 
be held. Prizes of $175,000 are offered for live stock; 
$225,000 for harness races; $45,000 is offered by breed 
associations 

Marking the extreme western limit of the exposition 
structures will be the stock pavilions and the buildings 
devoted to live stock, poultry, domestic pets and other 
displays. The Government Life Saving Service display 
will also be located here 

Throughout the entire exposition the illumination will 
be such as to bring out the colors of the courts in their 
proper tones, to sharpen and intensify the color effects. 
The illumination of the colonnades will be accomplished 
through purple lights, the windows of the exposition 
palaces will diffuse a golden ray. Giant batteries of 
colored searchlights will be anchored in the harbor be 
fore the site and will play against jets of steam and 
smoke that will be liberated high in the heavens 
Searchlights 500 or 600 yards out in the water, and 
before the main axis of the exposition, will direct bat- 
teries of light over the exposition palaces, going 


through more than 300 evolutions in color. 


The bureau of forestry of the Philippine Islands will 
send tropical timbers to the United States forest service 
so that their suitability for fine furniture veneérs may 


be ascertained 
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Dirigible and Aeroplane Fleets of the 
Leading Nations 


T is difficult to obtain at any given time a complete 

statement of the strength of the various nations in 
aircraft. The most reliable estimate is that issued for 
public information by the Office of Naval Intelligence 
of our Navy, which is herewith presented. It will be 
seen that the United States ranks far below the lead- 
ing nations in military § aircraft. Our one = small 
dirigible is regarded as “practically useless.” 


STRENGTH OF THE LEADING NATIONS IN AIR CRAFT 
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Austria 
On hand 5 2 40 6 35 
Ordered 3 . 3 60 5 
England 
On hand 3 3.101; 40 154. 
Ordered 4 47' 20 31 382 21 
France 
On hand 13 5 150 1,000 : 
Ordered 7 39 1,200 20 
Germany 
On hand 17 10 152 200 
Ordered 5 36 320 15 
Italy 
On hand S 0 100 100 
Ordered 2 30 14 200 
Japan 
On hand 2 0 20 5 
Ordered 1 3 20 
Russia 
On hand 9 0 250 150 
Ordered 10 0 S 11s 
United States 
On hand 0 20 5 1,000 
Ordered 3 1 13 320 6 


1 One dirigible, which is practically useless, is on hand, 


The Grashof Medal Presented to George 
Westinghouse 


T the annual meeting of the American Society of 
<\% Mechanical Engineers, December 3rd, there was 
presented to Mr. George Westinghouse the Grashof 
Medal, which was founded by the Verein Deutscher 
Ingenieure in memory of Franz Grashof, the famous 
engineer and professor and author of many important 
works and the theory of elasticity, general mechanics 
ard machine design. 

This medal is given by the Verein only on recommen- 
dation of the Council and by unanimous vote in open 
general meeting of the Verein to men who have ren 
dered pre-eminent service in the field of engineering 
either in research or in practical activity. It is the 
highest honor in the gift of the engineering profession 
of Germany. 

Among the men who have received this honor in the 
past may be mentioned the following: C. von Bach, 
professor of machine design and one of the founders 
of the modern theory of elasticity and a leader in the 
science of testing materials in Germany; Gruson and 
Sechichau, founders of immense engineering plants 
metallurgical and machine construction—and ship-build 
ing yards from which some of the best German ships, 
both commercial and war vessels, have since been 
launched; Gustav Zeuner, whose contributions form 
such an important part in modern thermo dynamics; 
Carl von Linde, one of the founders of the refrigerating 
industry, as well as one of the men who did most for 
the development of its theory and the understanding of 
the processes leading to the economic production of 
cold and liquefaction of air and other gases; Prof. 
Riedler, well known in the field of steam engineering; 
Sulzer-Steiner, in whose works many new types of 
Diesel engines and steam turbines have been developed 
to commercial success; A. Slaby, known by his work in 
many branches of electrical engineering; Gustav de 
Laval, who was also made honorary member of the 
American Society of Mechanical Engineers, for his in 
vention of steam turbine and centrifugal apparatus of 
various kinds; Hermann Blohm, one of the owners of 
the great Blohm and Voss shipbuilding yards, typical 
of German marine engineering; Prof. Aurel Stodola, 
one of the greatest authorities living in regard to the 
theory of the steam turbine, himself an inventor; Count 
Ferdinand von Zeppelin, one ofthe most popular and 
picturesque figures of to-day in the Fatherland, who 
produced the Zeppelin airship, the pride of the German 
nation; Prof. Martens, a universally recognized author- 
ity on testing materials, and director of the National 
German laboratory at Gross Lichterfelde West. 

Mr. Westinghouse, who is a non-German member in 
this distinguished society of men, each of whom has 
fully deserved a page to himself in the history of engi- 
neering or the German engineering industry, has thus 
brought added distinction to the engineering profession 
in America. 
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Future Prices of Commodities and Materials 


By Alex. Del Mar, Formerly Chief of Bureau of Com- 
merce and Navigation, United States Treasury 


D: RING recent years, noticeably since the opening 


of the present century, a remarkable rise of prices ° 


has occurred in the Western world; the Eastern hemis- 
phere not being at all affected by it. Nor has the 
Western world been uniformly influenced; the rise being 
observable chiefly in the four leading em- 
pires, England, France, Germany and the 
United States, the last especially. In es- 
saying to forecast the future of prices for 
commodities and materials employed in 
manufacturing, building and the indus- 
trial arts generally, in this country, it is 
necessary, if possible, to get at the cause 
of the rise thus far. 

On this subject opinions have remark- 
ably varied. In an address to the bank- 
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wages, rates of discount, demand and supply, it can 
only be said that they are either too slow, remote, or 
inadequate to satisfactorily solve the pending problem 
of prices in the United States. A reminder of national 
conditions may lead to a more satisfactory explanation. 

The population of this country is about 100 millions, 
of whom nearly 40 millions are engaged in gainful occu- 
pations which yield on the average nearly a thousand 
dollars a year, or 40 billions, with an expenditure of 
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A Dished Disk Stabilizer 


OME time ago there appeared in our column of 
Aeronautica: Notes a brief description of a stabilizer 
which had just been patented, and which consists of a 
disk slightly dished and mounted above the plane of an 
aeroplane. Shortly after the inventor of this 
ratus brought in a small working model which demon- 
strated very conclusively that the apparatus would bring 
the aeroplane to a level position no matter in what direc- 
tion it was dropped. Since then, the in 

ventor, Mr. H. C. Fiske, has had the stabii- 
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izer attached to a full-sized machine in 
order to prove its worth. Mr. William 8. 
Luckey, of the Curtiss School, who, it will 
be remembered, carried off the first honors 
in making the circuit of Manhattan Island 
on Columbus Day, fitted his machine with 
one of these stabilizers. It was a crude 
affair built hastily under Mr. Fiske’s direc- 
tion. It consisted of a disk of canvas 








ers of Minnesota, Mr. William C. Brown, _— 
president of the New York Central, him- 
self a banker, attributed the to the 
increased supply of gold and to “the fail- 
ure to increase the products of our farms 
in anything like the ratio of increase in 
consumption.” This he thought exerted 
thrice the influence attributable to gold. 
Mr. W. R. Ingalls, in an elaborate essay 
published in the Mining 
years ago, and guided largely by the Saur- 
(British ) Bureau of Labor 
Index attributed 
the rise “to a variety of causes,” 


rise 


Journal three 


beck and 
(American ) Numbers, 
such as 
gold production, exhaustion of natural re- 
standard of living, 


sources, monopolies, 
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Fig. 1.—Diagram illustrating order of rise and fall of prices of various classes 


of commodities. 


seven feet in diameter with the sides 
curved upward ten inches frem the hori 
zontal at the extremities. The device 
weighed 11 pounds. The form of 


stabilizer and the method of mounting it 


the 
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upon the hydro-aeroplane are cleariy 
shown in the accompanying photograph. 
With this device Mr. Luckey made a num- 
ber of trial flights, which he declared to 
be very satisfactory. He writes: “1 find 
under medium speed, the aeroplane to be 
very steady without use of the ailerons 
I also found it very effective at high speed 
in straight flights and medium large cir 
cles. It was not necessary in any of this 


work to use the ailerons. The machine 








protective tariffs, demands of labor, and 


civic congestion. Because no substantial 
appreciation had occurred “in the Indices 
of all classes of commodities,” but only in 


some; because no declining tendency was 


observable in the rate of discount; and because “the 
ratio of increase in gold has been less than that of 
iron, copper, lead, tin, and zine,” he concluded that 


gold, “though not without effect,” had not exerted any 
observable influence upon prices. The principal causes 
appeared to be the others mentioned above, to which he 
also added “the demand and supply” of commodities. 

In the debates attending the passage of the Payne- 
Aldrich bill of 1909, the Underwood bill of the 
present year, one side attributed the rise mainly to 
the tariff. This the other denied. In Mr. Payne’s great 
speech of May 2nd, 1910, he even claimed that his bill, 
though less than a year old, had lowered the price of 
other especially 


and 


commodities, 
those consumed by the poor. His list of 


meats, vegetables, and 


Fig. 2.—Diagram showing that a rise and fall of different prices may occur 


simultaneously. 


35 billions, including about 10 per cent paid for Federal, 
State and Municipal What has to be 
furnished is a cause or causes competent to explain a 
general rise of a third to a half in the cost of living 
and of probably a fourth in the prices of the commodi- 
ties employed in the industrial arts. Such collossal 
sums as the above cannot be explained by any of the 
altogether too trifling. 
Something else, something hidden, unlooked for, unex- 
pected, must be discovered, to account for the immense 
rise of prices in recent years. Moreover, it must be a 
cause which has especially affected the United States. 

If under man’s supervision and with no additional 


Government. 


causes advanced: these are 


(Concluded on page 446.) 


banked and handled very nicely in calm 
air and in a wind of thirty miles velocity 

One might contend that a stabilizer such 
as this would increase the head resistance 
of the machine, but it was found in actual! 
practice that the speed was not affected materially, and 
if, as Mr. Luckey claims, the ailerons could be dispensed 
with, the head resistance would be materially reduced, 
for the ailerons undoubtedly act as brakes. 

The device is so simple that it hardly needs any ex- 
planation. The curve of the stabilizer is such that if 
the machine starts to drop sidewise, the air banking 
up against the lower side of the disk will bring it back 
to level. When making a turn the machine banks 
automatically, for the lateral drift due to centrifugal 
action brings air pressure against the side of the disk 
and causes the plane to lift on the outer end. Even 
with the crude stabilizer, the aeroplane showed a great 
deal of stability against pitching. This could be 
rially increased by dishing the stabilizing 
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tariff “reductions” included 138 specified 
commodities and classes of 
He attributed the 
much to the increased supply 
to the “reduced cost of gold, owing to new 


commodities. 
rise of prices not so 
of gold as 


methods of preducing it.” 

With great esteem for the distinguished 
authors of these various researches, a 
careful review of the causes alleged does 
not appear to satisfactorily account for 
that 


has 


the rise, especially for greater rise 
than which admittedly 
taken place in the United States. All of 
the alleged causes, except the tariff, have 
operated in the four principal States of 
Europe, and even as to tariff, this has 
been materially raised in all of them ex- 
cept England. Unless by speculation, gold 


elsewhere 








disk as in the small model. Mr. Luckey 
found that he could land or alight upon 
the water at a much reduced speed. 

One of the accompanying illustrations, 
which shows the machine in flight, 
taken after it had made a swoop from a 
considerable altitude in order to come 
down within the range of the camera. At 
the time it was traveling at a speed of 
about 70 miles per hour. Heretofore it 
has been necessary for the aviator te be 
constantly working with the ailerons te 
keep his machine from being affected by 
sudden gusts of air. Apparently with the 
new stabilizer he need not bother with the 
controls and the operation of the machine 
is greatly simplified. 


was 








cannot influence prices until it is coined 
into the money in which 
pressed: and none of these researches dis- 


prices are ex- 


Curtiss hydro-aeroplane fitted with a disk stabilizer. 


Building the New Capital of 
India 





cuss the mint statistics, or the vast ship- 
ments to India, where much of it is buried 
in the earth. No merchandise whose pas- 
sage through the custom house is made 
the subject of a tax, pays that tax. It is 
the importer, the man, who pays; and 
the relation of his import taxes to the 
prices of commodities is much the same 
as that or license, or in- 
come taxes. He shifts as much as he can 
upon other people, and they shift back. 
The eventual result is a general diffusion 
of taxation. Upon a final analysis it all 
comes down to the cost of government and 


of his excise, 


the benefits derived from government, 
both Federal, State, and Municipal; far 


too complex a subject to be hung on the 
petty clothesline of a tariff bill. This may 
do for “polities,” but not for political econ- 
omy. Of the other alleged causes of the 
rise, such as agricultural production and { 











LTHOUGH nearly all the government 

offices in Calcutta have now 
abandoned, little progress has 
made toward the construction of India’s 
new winter capital, which is to occupy a 
site of three or four square miles adjoining 
the present city of Delhi, and for a year or 
two most government work is to be car- 
ried on at Simla the year round, though 
the viceroy and other important officials 
are spending the present winter at Delhi 
About 25 miles of tramway are being laid 
about the site of the new city. It is un 
derstood that the Imperial Delhi Commit 
tee estimates the cost of the new capital 
at about $20,000,000, though the impres 
sion prevails in India that the cost will 
be double this amount. About 6,000 men 
are now working on the site, and when the 
| work is in full swing from 15,000 to 20,000 


been 
yet been 





will be steadily employed. An incidental 





consumption, natural resources, standard 
of living, civic congestion, monopolies, 


In flight, without using the ailerons. 


task will be the improvement of sanitary 
conditions in the old city. 
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Lever machine for bending rails. 


A Novel Rail Bending Machine 
By Our Berlin Correspondent 


SAT ; 
. mae ending 
+ , thorough! 


machine, in order to 





i suitable, should exert a 
uniform bending moment of proper mag- 
nitude on every point of the rail. It should 
also be easi transportable thus avoiding 
the necessit of transporting the rails 
to be bent 

In most bending machines so far in use, 
the rail is laid on two supports and a pres- 
sure exerted hetween these on the rail. 
The bending moment at the points of sup- 
port thus is 7 ing uniformly toward 
the point of pressure, where it reaches its 
maximum value It therefore necessary, 
in order to obtain a uniform bend, to shift 
the points of pport and the point of 
pressure along the whole length of rail or 
as in the case of bow bending machines 
to apply the machine at brief intervals 

In the new lever bending machine de-| 
signed by Richard Peukert, of Haida, 
Bohemia, the power acts on the rails on 
both sides, outside the points of support, 
and in such a way as to keep the moment 
between these points constant, so that the 
rail may be circularly bent over the whole 
intermediary length. The action on the 
levers is exerted by a serew winch. The 
leverage, as well as the pitch and arrange- 
ment of the serew, are so chosen that the 


loss of reduced to a minimum. 


The 


follows 


power Is 


machine is operated by two men as 


After the levers have been laid over the 


rail head at sufficient distance for the 
serew winch to be attached while the nuts 
are slackened, the lever ends are pushed 
apart and the winch is drawn together by 
wtuating the ratchet. On next releasing 


the ratchet pawl is turned over, 
h turned back, 


winch 


the 


and the win first by means 


of the ratchet and afterward with the aid 
of the hand wheel The machine is then 
suitably connected together by two chains 
and drawn forward to another working 
section, Vi the distance between the two 


lever 


After the 


the bend must be checked by 


nter first operation, 
putting on a 
template or measuring the pitch. 
When using a Peukert 
and convex curvature can be 


piteh from 


bend gage, both 


the concave 


ascertained by determining the 


a meter chord The bend is then gaged 
most accuratel topping the ap- 
paratus, while drawing together the ma- 
chine. When a certain experience has been 
gained, a hend, including the shifting | 
forward of the machine, will be effected in 
thre Tunuts is a Maximum 

in installing a railway a short time ago, 


! 


all curved rail is} millimeters in height 


and 150 millimeters in 
of the Peukert 


operations 


flanve) were bent by means 


The 


earried out on the 


machine bending wert 


enot 


the average daily 


width at the lower | 


| 
| 
J 


output with a ten hours’ working 


being 1SO me 


day 
ters of finished bent rails with 
a radius ranging from 20 to 50 meters. 


Soldiers’ Universal Tool 


oo 


a very 


accompanying illustration depicts 


interesting tool particularly 


adapted for the use of soldiers. It con- 
sists of but three parts with two inter- 
changeable pins, yet it may be converted 
|into over a score of different tools. The 


| 
stock of the tool is provided with a handle 


that is that the 
no fear of electrically 


electrically insulated, so 


operator need have 


charged wires The broad blade is pro- 
vided with a keen cutting edge, and may 
| be attached in different positions to the 
stock, so as to serve as a hatchet, adz, 











Ascertaining the curvature 


or spade, depending upon its plane with 
respect to the handle. of the illus- 
trations shows the blade employed as a 
shield to rifleman. Mounted 
as a hatchet, the tool may be safely used 


One 
protect a 


for breaking down wire obstructions. A 
pick attached to the stock may also serve 
for pliers, pipe wrench, wire 
With the broad 
removed from the head 
a hammer as shown 

The stock is 
with a file, and is gradu- 
that it 


as a handle 


cutters or wire twisters. 
blade 
of the tool, we 
the 


vided at one side 


cutting 
have 


in one of views pro- 


ated along one edge so may be 


used as a foot rule. A _ projecting part 
may serve as a screw driver and also as 
a can opener. The number of uses to 
which the tool may be put is apparently 
endless. 

















The tool makes a good wrench. 

















The head serves as a hammer. 




















The hatchet as a shelter. 





The stock is formed with a file surface. 





= 





| 
| 




















The tool as a spade. 











Cutting a barbed wire entanglement. 





by means of the bend gage. 


Incombustible Linoleum 


HE manufacture of incombustible lino- 

leum, or, to speak more accurately, of 
linoleum that burns with difficulty has been 
a goal long aimed at by linoleum factories. 
The attempts previously made have been 
based on the plan of adding incombustible 
matter, ammonium 
salts, to the mass during the process of 


such as asbestos or 
fabrication. Far more promising is a new 
scheme, deseribed in Technische Monats- 
hefte, in which magnesium carbonate is 
added to the All the 
have the property of giving off carbon 
dioxide when heated at high temperatures 
This, as is well known, is a very 
gas, which does not rise, but creeps along 
the floor. For this reason in case of a fire 
it would tend to cut off the supply of air 
Magnesium carbonate 


mass. carbonates 


heavy 





from the linoleum. 
|is chosen because it breaks up at lower 
|temperatures than any other carbonate. 
The principle involved is, of 
commonly the manufacture of 


course, 
= fire-extinguishers. 


one 


used in 


A Proposed Bureau of Labor 
Safety 

BILL 

gress seeking to 
Labor Safety in the Department of Labor 


has been introduced in Con 


create a bureau of 
with a special reference to investigation 
|and examination of labor safety plans and 
devices. Such a bureau if instituted should 
give an impetus to the production and 
development of improvements in such 
devices for factory and railroad use, in 
fact wherever labor is employed. With 
more than six million factory employees 
and one million six hundred thousand rail- 
road employees in the country, the demand 
for labor safety devices should be earnestly 
their introduction and 
No one is 


developed and 
maintenance strictly enforced. 
more interested in the provision of safety 
devices than the laborers in the particular 
industry to which the special devices relate 
and the demand sought to be created by 
legislation should receive attention from 
the workers themselves. 


Non-splintering Glass 


VERY ingenious process for producing 

glass which will not splinter and fly 
about when broken has been devised, ac- 
cording to La Nature by a French inventor. 
One side of each of two glass plates is 
covered with a thin coating of gelatine, a 
thin clear plate of celluloid is laid between 
these two surfaces, and glass and celluloid 
are then united by strong pressure into a 
single pane. 

The “triplex pane’’ thus produced is said 
to lose little in transparency while it gains 
the valuable quality of not splintering 
when struck or pressed against. While 
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it does not beeome unbreakable the frag- 
ments do not fly, being held by the gelatine 
layer, and hence no damage is done to 
bystande rs from flying shards. 

showed that the most violent 
blows with a hammer merely caused 
radiating cracks and concentric rings of 


Tests 


cleavage. 


Searchlight Revolver 

) eo average householder is seldom a 

good marksman and yet at any time 
to have to cope with an in- 
truder who is an expert with firearms. 
Hence, it is- quite essential that he be 
provided overcome 
his handicap. The 


he is liable 


something to 
burglar usually has 
the advantage in knowing the general 
direction from which the man of the 
house will approach, whereas in looking 
for the intruder one never knows in what 
particular nook he may be hiding. Re- 
with flash lamps have 
man to 


with 


provided 
been which 
light up a dark room suddenly and dis- 
cover any intruder, but such a revolver 
places one at the mercy of the thief, while 
the light is wavering about the room in 
search of him. To take aim, the house- 
holder must bring his eye into alignment 
with the revolver, so that the thief has 
but to fire at the source of light to be 
sure of getting his man. 7 

An improvement on that form of re- 
volver has recently been introduced, which 
unnecessary for one to stand 
directly behind the gun. The cone of 
thrown out from the searchlight 
contains a black center which indicates 
the spot that will be hit by the bullet, 
so that a man hiding behind a door or 
piece of furniture and peeping around 
to take aim, may hold the gun far to one 
side, so as to mislead the burglar as to} 
his position. As long as the black spot | 
is on the intruder the householder knows 
revolver is properly trained. 
illustration shows a 
improved searchlight 
sectional view 
through the searchlight. It will be found 
to consist of a battery A, a mereury switch 
B, lamp C, and lenses D and E. The 
lens D is perforated so as to form the 
The mereury 
valve consists of a small glass vessel in 
horizontal 8. Normally 
within the 


volvers 


invented enable a 


makes it 


light 


that his 
The accompanying 
with the 
attachment and also a 


revolver 


dark spot above referred to. 


the shape of 
the drop of mercury vessel 
lies in the forward compartment. But on 
raising the gun sharply, it flows past the 
constriction into the rear com- 
partment and closes the circuit between 
the lamp and the battery. When it is 
desired to the lamp perma- 
nently, a knurled thumb piece at the rear 
end of the flashlight is turned, breaking 
the connection between the casing of 
the flashlight and the rear terminal of 
the battery. 


central 


disconnect 


A Gasoline Metor Plow 
By Frank C. Perkins 








ie accompanying illustration shows a 


gasoline motor plow designed and | 
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Searchlight that shows where the bullet will strike. 


of two cylinder type and develops nine 
horse-power. 

The plow is provided with a truck at- 
tachment and will haul 1,100 pounds up 
a 6 per cent grade. It steers with both 
front and rear wheels and with the reverse 
can turn as sharply as an automobile. This 
attachment adapts the machine for all 
operations from breaking the land, to the 
planting and cultivating of the crop and 
the hauling of it to market. The machine 
is equipped with two speeds, one for plow- 
ing and cultivating the other for road work 
and hauling, either of which can be varied 
greatly by the throttle at the will of the 
operator. 

The plow pulls a two horse turning bot- 
tom, cutting eight inches deep and twelve 
inches wide. When cultivating, the cul- 
tivators are hooked up behind with a 
jointed lever, the small rear wheels cut in 
one direction and the front tractor wheel 
in the opposite direction, and the machine 
is turned short, at the end of the row. 
When breaking land with a turning plow, 
to make the quarter turn at the corners 


the plow is reversed three or four feet, in| 





half the time required by horses. 

The motor of the plow can be thrown 
into and out of gear and the speed regulated 
without letting go of the handles. The two, 
large, spiked drive wheels pull the plow, 
the engine being geared to these wheels. 
The plow holds the drive wheels to the 
ground and the spikes prevent them from 
slipping, so that the machine works equally 
well in sod, soft ground, loam or sand. 
It is a practical machine in rough land. 
When the plow strikes a root, stump or 
tight rock, instead of straining or jerking 
as horses would do, the spiked wheels slide 
and the machine can be thrown out of gear 
instantly. It is then easily raised by the 
handles, as quickly thrown in gear again, 
and passes over the obstruction. 

Included in the attachments used with 
the plow are the turning points for breaking 
land, a seeder for planting corn, cotton or 
other seeds, dropping them in rows or hills, 
eultivators, which include disc-harrow, 
weeders, listers and sweeps. A spraying 
attachment including tank and pump, 
may be mounted between the handles for 
spraying trees, or crops in rows and pota- 


constructed at Bedford, Va. The engine is | which space it turns shorter and in about | toes, two rows at a time. A mower cutter 














439 


bar and rake attachment will prove useful 
in harvesting small crops of hay, clover, 
peas, ete. 


A Three-Axle Water Ballast Motor 
Roller 


NE of the most outstanding features 

of the recent International Roads 
Congress Exhibition held in London, was 
a new type of water ballast motor roller. 
The distinguishing feature of it is the 
introduction of a third axle and roller 
It is the joint invention of Col. Cromp- 
ton, the eminent British motor and road 
authority, and Mr. Tapp. 

The three-axle roller is designed ex- 
pressly to produce a level or regularly 
curved surface, as free as possible from the 
harmonic recurring waves or depressions 
which may occur to some extent with the 
ordinary two-axle roller. 

The essential feature of the invention 
comprises the three cylinders filled with 
water, carried on three 
tached to a rigid frame. 


axles and at- 

The general dis- 
position of these rollers may be gathered 
from reference to the accompanying il- 
lustration. It will be seen that the frame 
ends in a pivot at either extremity.to which 
the outer rollers are attached, and both 
are steering cylinders, the rear cylinder 
moving relatively to the front cylinder, 
Only the center roller, which is the driver 
is spring mounted. 

The motion of the driving central axle 
in an upward direction is limited by stops 
which can be brought into action when 
and as required, the roller then being free 
to fall below, but not above an adjustabie 
fixed point relative to the two end rollers. 
The adjustment of this point and varia- 
tion in the 
upon the three axles is effected by means 


distribution of the weight 
of a special form of screw 
operated by the hand wheel on the front 
fork head carrying the leading roller. 
The total weight of the roiler, shown 
in the illustration, in light running order 
without water ballast, is 22,384 pounds 
With water ballast in the rollers and a 
full tank the total weight is increased up 
to a maximum of 27,600 pounds. But the 
weight is distributed in such a way that at 
no time is the weight on the front roller 
less than 1,904 pounds in excess ef that 
imposed upon the rear roller, this being 
necessary to prevent both front and rear 


adjustment 


steering rollers from leaving the ground. 
The adjustable variation in roller pres- 
sure enables a single roller of this ty 
earry out the work of both light and heavy 
rollers of other 
eminently suitable 


pe lo 
types, and makes it 
for rolling 
or tar-macadam surfacing materials, the 


asphaltic 


minimum rolling pressures being utilized 
during the early passages of the roller over 
the surface, while for final consolidativa 
the rolling pressure can be increased up 
to any desired extent within the limits 
of the machine. 

The use of the stops, which prevent the 
center spring mounted roller rising above 
a predetermined point in relation to the 
end rollers, overcomes the formation of 











Motor plow cutting an eight by twelve-inch furrow. 





Roller that prevents harmonic depressions in a road. 
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COUPON BOND 
AGAWAM BOND 
BANKERS BOND 
CONTRACT BOND 
DEBENTURE BOND 
DERBY BOND 
HICKORY BOND 
INDENTURE BOND 
JAPAN BOND 
PERSIAN BOND 
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Sold by good printers and lithographers everywhere 


Determine the Quality, Weight and Finish 
of Your Sales-Letter Paper by the 
Class to Which You Are Appealing ! 


That is the only way you can get best results. 
It has been proven by the experience of adver- 
tising men and other shrewd paper-buyers. 

A high grade grocer writing to a selected list 
of clients should use a finer grade of paper than 
a small banker writing to small investors. 

In other words, the results from a sales-letter are invari- 
ably better if the quality of the paper is selected accord- 
ing to the class to which it goes rather than merely by the 
trade it represents 

This scientific analysis of paper-values is worth looking 
into 

For your guidance, we have had prepared an analysis 
covering years of experience in sales-letter wor 

It eliminates guess-work and theorizing. 

Write to-day for the portfolio “How to Buy Business 
Correspondence Paper’ which also contains samples of 
“EAGLE A” Bond Papers adaptable to practically 


every business use and purpose. 


Write for this Portfolio Today, but please 
write on your Business Letter - Heading 


AMERICAN WRITING PAPER CO. 
45 MAIN STREET, HOLYOKE, MASS. 





T'wenty-Nine Mills under one management spell economy in making and sell- 
As a result you get the utmost in paper quality at the price when you buy 
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get 4// the 


you 


in this Patented scien- 
tificaliy-knitted underwear, 
Comfort of 
softest cotton with A// the 


“Wish I’d 
Bought Duofold” 


That’s what men always 
say, when tortured by 
itchy, scratchy wool, or 
shivering 
in clam- 
my 
ton, 
And the 
wise man 
finds relief 
from under- 
wear discom- 
forts by in- 
vesting in a 
suit of 


cot- 


Improved 


pun 
ae Warmth of finest wool. 
fi Two Separate, distinc- é! O 
vt! ra ‘ 
tive fabrics—the inner of 
c 9 cotton and the outer of Health Underwear 
» wocl—are skillfully united 
al in a single DUOFOLD garment, that is actually /ess bu/ky, far 
ry more warm and comfortable than any single winter garment of 


cotton or wool. 


with perfect comfort, 


DUOFOLD solves the annually perplexing 
problem of every business man—how to secure utmost warmth 


in heated office and on icy street. 


OM Write today for free sample of Duofold material and name of Duofold Dealer 
nearest to you. Union Suits. All Siaes. Separate Garments. Several Weights. 

Yu) 

“* DUOFOLD HEALTH UNDERWEAR COMPANY 

(“} 26-38 Elizabeth Street . - Mohawk, N. Y. 
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asvarvays 


harmonie 
cause, in passing over the ridge or crest 
of a increased pressure is brought 
to bear on the road surface at this point 
automatically by the center roller, forcing 
the surfacing material into the 


hollow or depression, over which, by virtue 


wave, 


down 


of the spring action, the roller then passes 
with a decreased rolling pressure. The 


production of harmonic surfaces is 
obviated still further by unequal spacing 
of the three axles, the distance between 
centers of the front and center axles being 
greater than the corresponding distance 
between centers of center and rear axle 


wavy 


Notes for Inventors 

Photographing the Band-master for the 
““Movies.”’—Patent No. 1,069,221, to Jacob 
Beck, Munich, Germany, provides for 
synchronizing a moving picture and a 
musical accompaniment thereof by photo- 
graphing on the film the performance of 
the actors and simultaneously photograph- 
ing on the same film a reflected front view 
of the band-master directing the musical 
accompaniment. The band-master’s photo- 
graph is so disposed that it may be obscured 
from the front of the screen and shown 
at the rear, so that the photographically 
reproduced leader may direct an orchestra 
|or band located in the rear of the picture. 

A Two-part Bottle.—A divided bottle 
has been patented, No. 1,064,442, by John 
E. Cadigan of New York city in which 


| the bottle is composed of top and bottom | 


parts, the top part having a neck and be- 
ing open at the bottom and the bottom | 
part being open at the top and a central 
part which forms the bottom of the top 
part and the top of the bottom part has 


annular grooves to receive the respective 


parts 
Siegel of 
No 


toe 


Paper Overshoes.—Morris H. 
New York city, has secured patent 
1,068,942, for side, 
and heel pieces are made in one piece from 


a shoe whose sole, 
| paper with each side 
opposite the ankle to provide gore sections 
which may be folded to contract the open- 
ing in the shoe to hold it upon a shoe on 
which it is fitted, means being provided 
for fastening the 
folded. 

A Reinforced Kinematographic Film.— 


gore sections when so 


Charles Dupuis of Charenton, France, has 
{secured a patent, No. 1,068,747, for a 
kinematographic film, It consists of a 


band of strong paper having openings and 
photographs on gelatine in said openings 
the film is of uniform thickness 
the feeding perforations being 


|so that 
| throughout, 


|eut upon the edges of the paper in proper | 


relation to the images. 
A New Base-ball Score Board.—In a 
patent, No. 1,069,920, George S. 


of Washington, D. C. 


seven words to the line. 


| 


| 


piece folded about | 


rolled surface be-! 
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TrRave Marks 
DESIGNS 
CopyvriGcuts &c. 





INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, 
625 F Street, Washington, D. C., in regard to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured 

A Free Opinion as to the probable patentability 
of an invention wil] be readily given to any inventor 
furnishing us with a model or sketch and a brief de 
scription of the device in question. Al! communications 
are strictly confidential. Our Hand-Book on Patents 
w be sent free on request. 

Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 

All patents secured through us are described without 
cost to patentee in the Scienti“ic American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 











Patent Bureau for New Inventions 


Through its Department ‘‘A,"" The Letters Patent 
Insurance Company, Ltd., of London, England, pro- 
vides for the taking out of patents under the Com- 
pany’s Board of Examiners and Experts; the selling 
of patents or licensing thereunder, and the financing 
of British and other foreign patents, inventions and 
processes For particulars apply to J. M. Wilson, 
Patent Attorney, 37 Liberty St., New York, Agent 
for the United States. 





Classified Advestincianthi 


Advertising in this column is 75 cents a line. No 
‘ess than four nor more than 12lines accepted. Count 
All orders must be accom- 
| panied by a remittance. 





AGENTS WANTED 


W ANTED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms Line cannot be duplicated. 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 8. A. 

AGENTS—You can't afford to accept ordinary 
proposition while agency for Guaranteed Aluminum 
Cooking Utensils is open. Answer quick. Protected 
Terr. Am. Aluminum Mfg. Co., Box SA, Lemont II. 


AGENTS make big money selling our new gold 


* | letters for office windows, store fronts and glass signs. 


Any one can put them on Write for free sample 
and full particulars. Metallic Sign Letter Company, 
438 N. Clark Street, Chicago. 

300 to 400% Profit to Agents selling our guaran- 


teed U.S. Fire Extinguishers. Tremendous demand 
Orders repeat Exclusive territory to’ County and 
Dist. Mers United Mfg. Co., Jefferson, Toledo. O. 


BUSINESS OPPORTUNITIES 


AN ITALIAN GENTLEMAN, 39 years old, a 
clever and active trader, disposing of capitals, with 
good references of first class American and English 
Houses; for many years General Agent in Italy for 
the sale of typewriters, wishes to enter into relations 
with an important American Company or Firm for 


the importation of their articles in Italy. He dis- 
poses of large capitals and security Address to 
Augusto Salvadori, 34 Via Mercede, Rome, Italy. 


DRAFTSMAN WANTED 


WANTED AT ONCE — Mechanical draftsman, 
one experienced and used to optical and lens grind- 





ing preferred. Apply, stating age, experience, where 
employe d, and 7 e ae with references 
Address 30x 77 
INVESTMENT 
WILL INVEST $30,000.00. TWO EXPERI- 


| ENCED SALES MANAGERS WILL BUY outright, 


Coleman | 
, shows a score board | 


provided with representations of a human | 


figure arranged in succession. Light may 
| pass through the figure. Attitudes may 
be assumed which correspond with those 


one point to another. An illuminating 
device is passed in rear of the representa- 
tions in succession to produce the effect 
of a person moving in the direction of 


the series. 
Combined Can Opener and Pouring 


Spout.—In a patent, No. 1,069,388, Lewis 
| Colwell of Chicago, Ill, shows a can- 


| puncturing and pouring attachment in 
| which an annular band in sections has one 
of the sections provided with spurs to 
puncture the can, another section pro- 
vided with a pouring spout, with a cutter 
adjacent to it to puncture the can forming 
an outlet to the spout and with levers 
connecting the sections so that they can 


of the can. 

Living on an Expired Patent.—A Wash- 
ington wit when recently asked what a 
friend, who eked out a precarious living, 


“living on an expired patent.” He evi- 
dently thought this was funny and did 
not realize how many people made very 
good livings indeed out of expired patents 
and the writer recalls instances where the 
inventor made more money out of the in- 
vention after the patent expired than he 
did during the life of the patent. 





of a player while in the act of moving from 


was doing, replied that he thought he was | 


or interest, or will handle sales established business 
in or near New York City Class of busicess must 


be stated with some detail to receive consideration 
Communications confidential, and should be ad- 
dressed to MANAGERS, Box 773, New York. 


PATENTS FOR SALE 


FOR SALE OR LEASE—LU. S. and Canadian Pat- 
ents Nos. 872,073 and 107, 427 respectively for im- 
provements inthe design of Filters for Water Supply 
or Sewage Disposal, the principle of which has been 


| favorably commented upon by the technical press of 





be drawn together to secure an opening | 


| cash, or consider partner with capital, 





ing of ta 
} ferably be worked by ha 


both Continents, and is being gradually and inad- 
vertently imitated in the de sign of modern works. 
Address Proprietor, Box 248,Red Deer, Alberta, Can. 
PATENT RIGHTS—U. S. Patents Nos. 1,077,622 
and 1,077,623. Patents refer to a thoroughly practi- 
cal type of collapsible picture frame, suitable for 
manufacture in various materials (ieather, paper, 
thin wood, etc.) These frames in erected form are 
similar to ordinary picture frames, but possess the 
unique advantage of being readily foided flat as often 
as desired. They will appeal to everybody, and 
have selling —— in the artistic and adver- 
tisement flelds that are pegcticaly unlimited. Ad- 
dress P. O. Box 153, Kankakee 
CAPITAL NEEDED—I have two valuable pat- 
ents on “rotary engines."' Will sell one or both for 
Investigation 
solicited. Cesare Franco, 210 E. 86th St., New York 
PATENT No. 965,411 — Combination Cultivator 
and Furrow Maker, and No. 971,218, Rotary Har- 
row, for sale on royalty or outright basis. Informa- 
tion furnished by Sigmund Schaller, Haddam, Conn. 
FOR SALE, a patent on a pitman, of effective 
construction, which can be readily adjusted to com- 
te for wear. For full particulars address E 
F. Wilson, Box 31, Hemingford, Neb. 


SALESMEN WANTED 
WANTED—A LIVE SAL ESM AN in each terri- 


tory who can produce results. Will have ready for 
market Dec. 20 new article that will sell to every 


horse owner during winter. Big profits. Commis- 
sion basis. Reference required. The Marquardt 
Mfg. Co., 509 Adams S8t., Tole do, Ohio 





INQUIRIES 


Inquiry No. 9347. Wanted the name and address 
of an industrial school where shoemaking is taught 
in all its branches. 

Inquiry No. 9348. Wanted the name and address 
of manufacturers having useful household necessities, 
with a view to obtaining exclusive territory for a 





| house to house canvass. 


Inquiry No. 9349. Wanted the names and ad- 
dresses of the makers of machinery for making Malt 
Tonic, also a machine for making grease, and ma- 
chines for applying plaster (Cement Gun). 

Inquiry No. 9350. Wanted the name and address 
of the en ge nt of a printing press for the print- 

tapes for o A machine sho pre- 
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"ELECTRICALLY LIGHTED} 
ELECTRICALLY STARTED = 

SEVEN-PASSENGER 


Se F ace at 


At a price lower than the price of any 
other “Six”? in the world—a seven- 
passenger Studebaker “SIX’’ of sur- 
passing beauty and smoothness—em- 
bodying more than six thousand 


minute and accurate manufacturing 
operations. 


The demand for this car is tremendous. Our advice is to see your 
Studebaker dealer at once. 


Studebaker ae 


Detroit Walkerville, Ont. 


““FOUR”’ Touring Car - $1050 ‘‘SIX’*’ Touring Car - $1575 
*““FOUR”* Landau-Roadster $1200 ‘SIX’? Landau-Roadster $1950 
**SIX’’ Sedan - - $2250 

Model “25 - + - $885 Model **3 
Six-Passenger ‘SIX’? $1550 Model “*35 oupe $1850 


In Canada 
“FOUR” Touriag Car - $1375 “SIX”? Touring Car - $1975 
“FOUR” Landau-Roadster $1550 “SIX” Landau-Roadster $2250 
“SIX”? Sedan - : $2950 
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The nickeled top in which the stick is 
securely fastened affords a most convenient 
holder for the fingers. The shorter the 
stick becomes, the more you appreciate this 
Holder-Top device. 
THREE OTHER FORMS OF THE SAME GOOD QUALITY: 
> Williams’ Shaving Powder 


in the hinged-cover nickeled box) 
Williams’ Shaving Cream (in tubes) 
Williams’ Shaving Stick 

(in the hinged-cover nickeled box) 


A sample of any one of the above kinds will be mailed on receipt of 4 
cents in stamps 







J. B. Williams Co. Glastonbury, Conn. 


After Shaving 
use Williams’ 
Tale Powder 


Address 


Dept. A 
























Controlled-Key 


Complomeler 


Adding and Calculating Machine 


for service—— not to fit a price 





\ quality machine, bu 
us show you how the Controlled-Key enforces accuracy. 
dsk for descriptive b om, 
your own office nm ligation, n 


demonstration in 


expense 


Felt & Tarrant Mfg. Co., 1708 N. Paulina St., Chicago,U.S.A. 

















DON’T BUY POWER TO 


run a caataataden, pump, sullen then Shoadhher endaline. ciw eutit. machine, saw outfit, s ps 
~irrigation outfit, or any other machine until you investigate The United 
States Engine. It reduces the expense of fuel from one-half to one-third 
Its steady, unbroken power saves weer and tear of the machine it — 
30. Days Free Trial under a Guarantee that is absolutely reliable.—1% horse power, 2, 3, 4, 
9, 10, 12 18, 20, 25, 30, 40,50 and 75 H.P. Now ask us to explain how a United States 


B nies will pay’ for itseif (This is our 59th year in the Manufacturing Business.) 
UNITED STATES ENGINE WORKS, 428 W. 15th Street, CHICAGO 











Mastercraft Sectional Bookcases 


Order this bookcasefor $1 to $4 per Section.—w. sell direct from our 
Christmas, and you will factory- quote lower prices for sectional bookcases of better design, 
havea gilt which will be used construction and finish Mastercraft Sectional Bookcases are made 
and appreciated bythe entire _ in the latest, most artistic designs. They have the massive, sturdy ap- 
family for years. Made of pearance of a solid bookcase. Beautifully finished inside as well as 
frest QuarteredOak three outside. Patented concealed equalizer device absolutely prevents oe 
ok sections, crown an proot doors from sticking. Pertect alignment without complicat 

base. Upon receipt of remit- _ terlocking devices or metal bands. Wide variety of styles and Gniches 
tance we will ship, prepaid, to match any furniture in home or office. on approval under 
and refund money in full if money-back guarantee. Freig 

not absolutely satisfactory Write for handsomely fhe Catalog. 


STANDARD BOOKCASE CO., 119 SOUTHERN AVE., LITTLE FALLS, N. Y. 











$19.55 with leaded glass “~~ 
FROM NOTHING TO NINE MILLIONS 


RS AND 


Tie. Moror 





ect 1A HES 
s: lt Zane 4 Cveiet AUNCH 
puting, whe spe x yew —— 
jer. 1 . 
“ye ye a pt wod Catalogue M Free of Motors. Seedy ma 
ates for Catalogue 8 Free of Boats aed 


PALMER BROS 





ih 


SOLVING YOUR DIFFICULTIES to the NEES of Your Article | 


Experimental Dept.. Model and Special Machine Dept., Tool and Die Dept., Manufacturing and Assembling Dept, 
What we do, How we work, Who we are, in booklet form. Send for it. 


DECAMP & SLOAN MFG. CO, 420-422 Ogden St., Newark, N. J, New York Offfce, 154 Nassau St. 





|RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. 
rhe notices are inserted by special arrange 
ment with the inventors Terms on applica 
tion to the Advertising Department of the 
SCIENTIFIC AMERICAN, 

Pertaining to Apparel. 

SOLE BRIDGE.—J. D. Mansiatr, 90 John 
St.. New York, N. ¥ The primary object here 
is to so improve arch supports or bridges of 


hoots and shoes as to make them cheaper in 
construction and more efficient in use than de 
vices heretofore proposed for this purpose. The 
main pertion is made of wood, and hence is 
cheap, light and rigid, and possessed of suf 
ficient strength to resist breaking or distortion 


HOSIERY D. O'DONNELL, 559 W. 171st St., | 


New York, N. Y The object here is to provide | 


improvements in knit socks, stockings and like | 


knit articles whereby such articles can be 
easily worn and held up in proper position 
without the use of separate devices such as 


garters, hose supporters, and the like. 


Of General Interest. 

VERTICAL FILE FOLDER.—M. B. Jack 
sox, P. O. Drawer 758, Victoria, B. C., Can 
ada Among the is to provide a 
filing device which will reduce the tendency to 


objects here 


misfile papers, means being provided as to 
necessitate the opening of the file in order to 
introduce additional papers, but which locking 
neans is of such a simple nature as to re 
quire but a moment's time 


| 


STILL H. B. PuHiturps, ‘Fairmount, N. C. | 


The invention pertains to improvements 
in stills, more especially those used for 
the production of turpentine. It provides 

device in which pine wood containing turpen 
tine may be treated without any danger of 


overheating the wood The device is of a port 


nature and may be 





readily set up in one 


section and moved to another 


UTTERFLY.—F. SHELINE 
The purpose of the invent 


ARTIFICIAI 
New Kensington, Pa 


or is to provide a construction in which a but 
terfly may be caused to take substantially any 
| pose and be readily secured in place whenever 
| desired Another object is to form artificial 
butterflies «of various colored cloth or other 
material, so as to match with different sur 


roundings 

|} POST ANC HOR.—P. T. BatLey, 
: intention here is to provide an 
| an horing base for posts which may be readily 


Newport 














placed in position on posts, the parts being so 

I 1 as to require a minimum amount of 
work in assembling and properly positioning 
the posts and ar s in the ground 

BRUSH \. L. HowrzmMan, 1524 Chestnut 
St Philadelphia, Pa The invention provides 
a brush arranged to permit the user to con 
veniently and quickly replace a worn out bristle 
holder by a new one and to allow thorough 
cleaning the holder and the support thereof 
with a view to keep the brush at all times in 
sanitary conditior 


Hardware and Tools, 





DOOR LOCK F. Warevr, Westernvill 
-_ = This invention relates to improvement 
in door loch in which the door is made to| tightly together 
open and close simply by a slight push or pull | 
on the handle, and can be attached to or re | 
moved from the door more simply and more 
easily than the common lock. 


Heating and Lighting. 
ELECTRIC WATER HEATER—R. C 
Boyer, 1935 Pepper Ave Lincoln, Neb The 
| essential object bers 


lof a heater which includes in part an arrangé 

| ment of circulating coils of pipe on an arrange 
ment of heating elements disposed within a 

| container whereby as the water circulates 
through the coils, it will be instantaneously 
heated 


| 

| CHARGING APPARATUS.—H. J Rowe, 
1261 Victoria Ave., New Kensington, Pa. The 
invention comprises a device for charging fur 





naces by supplying fuel and other materials 
| thereto and it comprises certain improvements 
| whereby the load can be carried to the supply 
|opening of the furnace and automatically de 
livered to the interior of the same as soon as 
the carrier on which the load is placed reaches 
the supply opening 


Machines and Mechanical Devices. 
BELL.—J. L. Royceourtr and L. 
care of Improvided Mfg. Co., 32 Union Square, 
New York, N. Y This invention relates to 
improvements in bells, and has for an object 


HorINKO, 


to provide an improved structure of simple, 
strong construction with a minimum number 
of parts and positive movement of the striking 
members upon the actuation of the operating 
button 

PLUMB BOB.—J. GAMBLLEEF, Tenafly, N. J. 
An object of the inventor is to provide a bob, 
the body of which is adapted to house the cord 
by which the bob is suspended while in use. 
Another is to improve the construction where 
by the drum on which the cord is wound when 
housed within the device may be manipulated 
either to withdraw the cord, to return the cord 
into the bob, or to lock it at any desired length. 
DIPPE R FOR STEAM SHOVELS AND 
DREDG C. Burier, 1170 Broadway, New 
| York, N. Y. This invention has reference to 
| excavating or dredging machinery and has par- 
j; ticular reference to certain details of construc- 
tion of dippers, The primary object is to im- 
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| prove the form of teeth as to the means of 
securing them to the cutting edge or the front 
of the dipper. The invention also improves the 
locking means for the door. 


DRILL BIT LIFTER.—M. McCarruy, Ox 
ford, N. J. In this patent the improvement has 
reference to well-boring machines, and the ob- 
ject is the provision of a new and improved 
drill bit lifter to enable an operator to readily 
raise and sustain the drill whenever it is de- 
sired to couple or uncouple the drill rod and 
bit 

MECHANISM FOR ROTATING AND LOCK. 
ING THE CYLINDERS OF REVOLVERS.—RE. 
GUERRERO, Antigua, Guatemala. This inven 
|} tion is a simple mechanism connected with, 
and operated by the trigger of a_ revolver 
| whereby the cylinder is rotated intermittently 
| of its step-wise movements, so that safety from 
premature or accidental discharge of the 
weapon is insured. 





MOLD FOR MAKING CONCRETE WALLS. 
| E. A. Isites, 846 Hancock St.. Brooklyn, 
N. Y., N. ¥. This invention relates particularly 
to a machine or mold for use in the forming 
of concrete floors, walls, partitions and the 
like. The mold is of that type in which the 


| walls of the mold are raised successively as the 


wall is built up in thickness, and may or may 
not be supported by the lower portion of the 
wall already built. 


Pertaining to Recreation. 
SKATE CLAMP.—T. Spacie, 154 Greenwald 
St., Blue Island, Ill. The object here is to so 


|}construct the clamping mechanism of a roller 


skate as to produce an article combining the 
elements of strength, cheapness, reliability and 
ease of manipulation, having reference particu 
|larly to the bracing connection between the 
clamping screw and the means for supporting 


| the front wheel axle. 


| 





| St., Winchester, Ky. 


is evolved in the provision | 


| 
| 


| to the interior of the valve, 


| 





| Bourcy, St. Jean 


Pertaining to Vehicles, 


WHEEL WITH MULTIPLE AND BAL- 
ANCED RIMS.—H. Lorre, 4 Rue Pascal 
d@Angély, Charente-Infé 
rieure, France. The invention relates to im- 
provements in the wheel with multiple and bal 
ance rims making the subject-matter of the 
United States patent application filed Decem- 
ber, 1907. The wheel comprises a main rim 
and auxiliary rims connected to the preceding 
one by beams arranged so that the auxiliary 
rims may be capable of being displaced ver 
tically and horizontally relatively to the main 
rim. 

AUTOMATIC JACK.—J. T. Ditton, 11 Reed 
St., Port Chester, N. Y. Theeobject in view 
in this invention is to provide an improved 
construction and arrangement adapted to be 
secured to the axles of an automobile or other 
vehicle for acting in a plurality of capacities. 
as for instance a jack, an emergency wheel, 
and a turn table. 


DEMOUNTABLE RIM.—W. F. JENKINS, 
900 E. Clay St., Richmond, Va. This device 
is of simple construction, but will positively 
hold the demountable rim in place when the 
latter is secured to the fixed rim. The inven 
tion provides a demountable rim which is split 
at one portion thereof, with means adjacent 
to the split portion for drawing the latter 
and firmly holding it in place. 


ELKIN, 107 Buckner 
In the carbureter patent 
ed by this inventor a valve casing and cylin 
drical valve are provided being both formed 
with annular series of air inlets and annular 
series of fuel inlets, and admission to these 
inlets is controlled by the movements of the 
valve longitudinally, a governor being provid 
ed, acting on the valve in one direction, and 
a spring exerting pressure on the valve in the 
opposite direction. The air and fuel admitted 
pass to a mixing 
chamber and thence to the cylinder. 


CARBURETER.—W 


VEHICLE TOP SUPPORT.—BELDIN c 
SmitrH and D. Horvitz, care of the former, 729 
Congress St., E. Detroit, Mich The aim of 
this invention is to provide bows for tension 
tops of buggies, automobiles, etc., which do 
not necessitate the use of bolts or pins, but 
which are provided with sockets arranged to 
receive lugs so that the bows may be immedi 
ately shifted without the necessity of with- 
draw bolts or cotter pins. 


Note.—Copies of any of these patents will 
be furnished by the ScrenTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 


| this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe- 
cialized, technical, or scientific knowledge re- 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 

Munn & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. C, 
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Remington 


FIRST and ALWAYS the 


Recognized Leader Among Typewriters 


Here are some landmarks of Remington history : 


1876—First Public Appearance at the Centennial Exposition, 
Philadelphia. 


1893—Official Typewriter of the World’s Columbian Exposition 
at Chicago. 


1900—Official Typewriter of the Universal Exposition at Paris. 


1901—Official Typewriter of the Pan-American Exposition at 
Buffalo. 


1911—Official Typewriter of the International Exposition at Turin. 





AND 


1915—Official Typewriter of the Panama-Pacific Interna- 
tional Exposition at San Francisco 


In every Exposition of the past third of a century, the 
Remington has received the highest honors wherever sought 


Remington Typewriter Company 


(Incorporated) 


New York and Everywhere 
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Install a Water System that Requires 
N6 Attention nor Operating Expense 


Pumps Water 





Automatically 
Day and Night 


Winter ahd Summer 


















Tell Us‘ the Source of Your Supply and Write for 
Full Information and a Detail Plan of a 
Water System for Your Place—Free 





Low Initial Cost 
All the labor of carrying water or hand pumping and all the 


expense and trouble of running an engine are absolutely 
unnecessary for the pumping of water on your farm or estate 


Pumps a Big Supply 
to Any Height 


if you install a 


RIFE) RAM 


It will furnish all the water you need in house, barns, or held, from 100 
to 800,000 gallons a day according to amount of supply. It will pump 
automatically winter and summer, night and day, without attention, ex 
pense for fuel, or care of any sort. It will supply a pressure tank and 
automatically maintain the air pressure as high as 100 lbs. 


, For Farm and 
Country Houses 


These are the only conditions for its successful operation: that there 
be a stream, pond, lake or artesian well, with a flow of three or more 
gallons a minute; and that the Ram be located at least three feet lower 
than the point of intake, but at any reasonable distance away according 
to the lay of the land 

With these two simple conditions fulfilled, a Rife Ram will prove 
the simplest, most reliable, economical and efficient means of raising 


water by water. Fully guaranteed 


Send for Free Catalog 


We will supply free plans and 
Ask for specification | 


which tells how a Rife Ram works 
estimate of cost of a complete water supply system 
blanks when you write. If you 
haven't the above conditions, 
we can supply the best gasoline 
engine pumping system 


m= 2's RIFE ENGINE COMPANY 
; 2533 Trinity Bldg. New York 














= —— 


HOw T TO BUILD A 5 H. P. GAS. ENGINE AT HOME 





In Se jentific American Supplements, lo41 and 1642, E 
five horse power gas engine can be built athome. ( wate working drawings are published, with exact 
dimensions of each part. Price by mail for the two Supplements, 20c. Order from your newsdealer or from 


| MUNN & COMPANY, Inc Publishers 361 BROADWAY, NEW YORK 


- alin des ties simply ond thoroughly lee a 


a 
[ — WEST EXISTING Paice 
Machine CLUBS 
















Any minute 
you may 
need this 
protec- 
tion: 






















1 
Magazine 
Catalog 
Free 












Tread 


Scientific in principle, proved 





















“Master of 
Slippery* Situations 





WRITE FOR IT 


J. M. HANSON 
— Agency 


- : e world, furnishes all 
V d Ne wspapers, at Lowest | Pos 
sie Chub Prices, and gives the quickest 

, and most reliable service 


by practical road tests 
grips, neve ps. 
Lee Regular 


Found only on 
Tires and 


LEE 


Puncture-Proof 
Pneumatics 


dive Sasi Money 





the only pneumatic tire that are 
Our 1914 Catalog (44 pages) lists more puaranteed ‘‘puncture-proof money 
than 3000 Periodicals and Club Offers. Lael Booklet No. 6 tells the 
It's » BIG MONEY-SAVER, and iiailins certian gygia fat eacien 


FREE tw you for the asking 


Re tae To-Day 
| J. M. HANSON 


| MAGAZINE AGENCY 
228 Hanson Block, Lexington, Ky 


LEE TIRE & RUBBER CO. 
Conshohocken, Pa. 


Sold in every leading city 


J Look up “Lee Tires’’ in 
your local telephone book 
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jlarged figur 


}small model, many or few, 


'The Origin and Evolution of Man | 


Concluded from page 431.) 
this introduces new problems into our 
study of. human evolution It shows that 
| evolutionary changes are not correlated 
fin the human organism, That, of course 
| had been known before; but no such strik 
fing and radical illustration of the facet 
has ever previously been discovered 

It undoubtedly suggests that certain 
changes mmay occur Comparatively sudden 
lv aeceording to the mutation theory’ of 
DeVries This, and the fact that such 
highly developed skulls as that of the 
Galley Hill man mentioned at the opening 
of this paper existed 200,000 vears ago, 
force us to conclude that there have been 
sudden changes somewhere in the course 
of man’s evolution, or that his origin as 
man must be placed back into an abyss of 
time that it is appalling to contemplate 


The Enlargement of Sculpture 
(Concluded from page 426.) 


point and so adjusted that no matter how 


|} the arms move these two points always 


remain in the same straight line with the 
tixed point. These two movements—of the 
shaft and of the arms—make it possible 
for the extremities of the arms to touch 
any points whatever even in a complicated 
group and its enlargement 

When the small plaster model has been 
put in place and the armature for the en 
constructed and the core 
built out to within about two inches of 
its finished size, points are marked on the 
aceording to 
When the finger of 


the shorter arm is placed on one of these 


the amount of detail 


marked points, the finger of the other arm 
will indicate the corresponding point in 


the enlarged figure A long, slender nail 


is then driven into the enlarged figure » 
that the head exactly touches the point 
of this longer arm. The number of points 


December 6, 1913 








Can You Explain Exactly 
Why a Bearing Wears? 


Everything, even solid-looking mer- 
al, is in reality composed of num- 
berless tiny particles, invisible ¢ 
the naked eye 

Friction, which is essentially 
pulling process (you can feel fric- 
tional pull if you hold your hane 
around a rapidly revolving shaft 
pulls the surface particles fron 
their hold. This is‘ ‘wear.’’ Youcar 
ce the particles that are worn from a 
piece of chalk, when you write on a 
blackboard. You can’t see the par- 
ticles worn from a piece of bronze, 
but the process is the same. 


| HEARING BRONZ | 





Is the Longest Wearing 
Bearing Bronze 


It particles are interweove 
ocked together so that they resist fric 
tional pu It is because of this fibrou 
and interwoven structure of NON-GRAN 
that it wears twice as long as the best ot 
all other bronzes, all of which are grat 
lar in structure 


There is the same difference betwee 
NON-GRAN and other bronzes as ther 

between a wood- block pavement a! 

gravel road One is fibrous—the othe 
granula Just good common sense w 
tell vou whi h weal the longe 


Let us show you how NON-GRAN 


ll fit your particular needs. Write today 


AMERICAN BRONZE COMPANY 


1240-1280 CARTON BLVD. 





that must be taken depends upon the BERWYN, PENNSYLVANIA 
amount of detail But if the enlarge- 

ment is of a head, for example. many | MINT Mn j 
points must be taken about the face here —_ a * — 
there is a great amount of detail rhe a eer we << * ae 


} 


sculptor fills in with clay. plasteline. o 


plaster, being guided in finishing the sur 
face by the heads of the slender nails 
Having thus the general form of the figure 
he can finish details of the surface as he 
desires Roth the plaster model and the] 
armature of the enlargement are mounted | 
to revolve on parallel, vertical axes. and | 
the mountings are yveared together by 
chain and sprocket, as shown in the draw 
ing, so that all parts may be brought with 
in a range of the pointers 

The inventor of this enlarging device is 
the sculptor, Mr. Robert Paine. whose art 
education was received in Chicago and 
New York He is now engaged in super 
Vising the enlargement of seulpture at the 
Panama-VPacitic Exposition 

It was while Mr. Paine was an assist 
ant of Augustus St. Gaudens that he be 
gan to work on the problem of enlarge 
ment The old method was very slow 
consequently expensive: it was difficult to 
find men who could use it successfully ; 


even in the most skillful hands the process 


jdid not produce an enlargement in = the 


exact proportions of the original figure 
It Was approximate at best. Seulptors had 
suffered much because of poor enlarge 
ments (me large figure was actually 
abandoned by St. Gaudens 

The layman does net realize how many 
chances there are for the sculptor’s work 
to, be spoiled after the clay model leaves 
his hands. The plaster molder may alter 
it—-then the enlargement may be unsuc 
cessful and again the plaster molder has 
his turn and finally the stone carvet It 
is very different from the old time when 
one man alone saw the work through from 


start to finish—from the conception of the 


fidea to the completed marble. The “ne 


tion” of the statue is so important and se 
difficult to reproduce by the old method 
that if for no other purpose than building 
up the armature the pointing machine is 
invaluable 

By the old method about fifty points 
could be set by one man in a day—with 
the pointing machine one thousand may 


be pliced Moreover, if the t=wo men (one 





12 Fires in 14 Months 
Tell the Same Story 


Between July 15, 1912 and September 15, 1913 
there were twelve fires of terrific intensity 
through al' of which 


THE SAFE-CABINET 


protected the documents papers rd 
entru sted to it without injury a ons ts 
outer walls were in every case heated red hot 
In all of these fires THE SAFE-CABLNET was 
subjected to the direct action of the flames fe 
almost an hour 

if you are eee mead in fire protection fe 

uur office records mu soCwill: séfind food fe 
thought “ the fire records of THE SAFF 

ABINE’ Ask the nearest SAFPE-CABINE'1 
De aler or Lm. to 


THE SAFE-CABINET CO., Dept. Y-2, Marietta, 0. 








PENCILS 


usable down to the last 
half-inch and good from 
end to end. Made in 
17 degrees and Copving 
to meet every pencil 
requirement. 
Buy them by the box! 
Supplied by high-class Stationers everywhere. 


~g 5 

















REAcvto 


FHE BEST HORN 
FOR AUTOMOBILES 


The Holtzer Cabot Elec. Co. 
Chicago, Hl. Brookline, Mass. 
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anulton 


“‘The Railroad Timekeeper of America’’ 








Panama Canal, Culebra Cut, Gold Hill on the left, Contractors’ Hill on the right. 
This picture, taken August 2], 1913, shows the completed canal prism where many of 

ey the slides occurred 
ee Se 








The Hamilton Watch and the Panama Canal 


Mr. Fenstermacher timed and supervised from 260 to 350 dirt train Such facts as these are strong proofs of the accuracy, durability 
movements each day of eight hours to and from the canal prism on a and dependability of the Hamilton Watch. 
single track. An absolutely reliable watch was necessary to avoid 


. = Over one-half (56% ) of the railroad men on 
wrecks and tie-ups, and his Hamilton did the work. 


American railroads maintaining Official 
The stability of his watch is easily proven by the manner in which it Time Inspection carry Hamilton Watches. 
held its own against the heat and heavy atmospheric conditions which 


: . amilton Watches are made in correct sizes for men and women 
play havoc with any kind of mechanism of similar fine construction.. Ha : . 


; : and sold by jewelers everywhere. Movements only are $12.25 and 
Engineer E. C. Bean and Conductor E. A. Donnelley directed the upward. Complete watches, certain sizes, are $38.50 to $150.00. 
last train of spoil out of the canal on Hamilton time. The signal to Ask your jeweler about them; also about fitting your present watch 
start was given by Yardmaster Geo. W. Kimball on Hamilton time.- case with a Hamilton movement. 
The last dipper of dirt was dumped into car No. 2005 on Hamilton a oa . 99 . : a 
” or 5 seb ie ie ; It illustrates and describes the various 
time. The train was emptied at Balbca Dumps by direction of Yard- Write for ‘‘The Timekeeper 


Hamilton models and is a book well 
master J. W. Francis on Hamilton time. worth reading if you are thinking of buying a fine watch. 


HAMILTON WATCH COMPANY Dept. A LANCASTER, PENNSYLVANIA 
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The VICTORIA LUISE has been specially built for cruising in the Caribbean. 


This model steamer is of 17,0U0 tons, with all modern devic:s for comfort and safety 


Four cruises have been arranged to the WEST INDIES and PANAMA CANAL, 
including Side Trips on the Canal. From New York, January 14, February 7, 
March |! and April 11. Duration, 16 to 27 days; cost, $145-$175 up. 


Four cruises from NEW ORLEANS of 15 days, during January, February and March; 
cost $125 up, by S.S. FUERST BISMARCK and KRONPRINZESSIN CECILIE, 
with side trips on the Canal. 


Regular Saturday Service to Cuba, Jamaica and Panama Canal, Costa Rica and 
Nicaragua by the modern Steamships of our ATLAS SERVICE. 


Also Cruises to the Orient, India, and Around the World. 
WRITE FOR INFORMATION 


HAMBURG-AMERICAN LINE, 41-45 Broadway, New York 


Philadelphia Boston Pittsburgh Chicago Minneapolis St. Louis San Francisco 
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PEER ERLE RELI ™ Introducing a New One 


Nellie “gy Se — * POE a FT 








’ Row 8 roe. '& 
Pe A Minh etn at a he! He OR nearly forty years the name WAITT & 
—_ a TE os BOND has stood for goodness in cigars 


for goodness in materials and 


w orkmanship 






It also stands for the highest 


lf you are 
building, 
it will pay you 
to look into 





degree of sanitary care ever 













ac hieved In cigar making 










So much for ourselves! 





Now, from our wonderful new 
factory—the big, white show- 
place of cigardom 
duce a new cigar 






we mtro- 
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YS 
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10 CENT CIGAR 
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SENTERING 









is for the man who wants Havana 


but wants it MILD. 


WK Qn 





It's a long, slender, 5} inch, banded 

cigar. Its filler is imported, long leaf, 

clear Havana with the world-famous 
| aroma that cannot be imitated 


Seif-Sentering is a combined cen- 
tering and reinforcing adapted 
for concrete construction of every 
type it is a new form of ex 
which does away 
form work 






= 
D 
] 
re) 
z 
= 


| Its wrapper is the thinnest, silkiest 
| Sumatra from the Dutch East Indies 
This we guarantee. The world’s cost- 


panded metal 
with the expensive 
usually necessary in the 
roofs and floors 
—eliminates all studding from 
outside walls and partitions—and 
20% of supporting members for 
fireproof ceilings. 





construc- 





a 


liest cigar contains no finer tobaccos. 
The combination is what the really 
educated smoker is looking for —a 
smoke of soothing mildness—a placid 
smoke — a spicy, aromatic smoke— 
a smoke without the penalty of pun- 
ished nerves or drugged digestion 


Merely to introduce it, we have boxed 
the WABON PANETELA in a 
handsome cedar package containing 
25 cigars. 

YOUR box is waiting for you. 
We'll send it direct to you for $2.00. 
Smoke five WABON PANETELAS. If you are 
not entirely pleased with them, return the balance at 
our expense and we'll return your $2.00 at once. 

WAITT & BOND, Inc. 
718 Columbus Ave., Boston, Mass. 


tion of concrete 
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Send for our booklet 


on Self-Sentering and show it to your 
architect builder Ie will insure 
you the most economical type of con 


truction Mailed free on request 


The General Fireproofing Co. 


The Interlaken School 




















7126 Y 
oungstown, 
. : Prepares boys for work by work. A uni hool 
Logan Ave. Ohio community that lives in the open, gover inl eee 
Ce ont a oma builds and operates its own eq Instruction 
; includes caretul teaching ol the ld sen aa and gives 
. py thorough preparation for c or university. Gradu- 
Trade WA Mark ates of Interlaken may spend a year in afhliatea 
7 ~ on . = schools in Europe. Next session begins January 5th; 
~~ prem =! 5th; camping expeditions 
on shores ake Michigan— xcursions 
ELECTRIC ™ot*= crem-coustry will be during summet. 
Dynamos further information address Edw. A. Rumely, Pres. 
SPECIAL Grinders The Interlaken School LaPorte, Indiana 
MACHINES Polishers 
ROTH BROS. & CO. 
198 Loomis Street, Chicago, Ills, | © STAMMER 


DURYEA BUGGIES have attend no stammering ech echool till you 


high whoeia, | 





- res, | eight, and sim my large FRE 

They alse have wir wt a > | de a de 8 ER wor idcuring bY 
roller drive, el natural method. Write toaay. vse Well 

clutches 1 able | Barth iestrn Schon, ln. 989 Fira Sev, teaches, Ws. 
eu et our leather 


- Saginaw, Mich. 


©. &. DURYEA 00., 


LEARN TELEGRAPHY 


MORSE and WIRELESS ot home with OMNIGRAPH | 
sU TOM ATH TEACHER in half sus!) time—trifting 
Sends you messages witheat limit auto- 
satically—enaily become expert. Price $2.00. 
Cataleg free OMNIGRAPH MFO, CO, 


Dept. 4 89 Cortland: Street, New York 


JUBRICATESt:s2 rom, 
LANYIHIN 


118-124 North Cl 










Just Published Published 


The Modern Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M. E. 
| 


700 (6x9) Pages. 500 Illustrations. 10 Large Folding Plates 


Price, $2.50 Postpaid 


HE. latest and most complete treatise on the Gasoline Automobile ever issued. Whitten 

in simple language by a recognized authority, familiar with every branch of the auto- 

mobile industry. Free from technical terms. Everything is explained so simply that 
anyone of average intelligence may gain a comprehensive knowledge of the gasoline auto- 
mobile. The information is up-to-date and includes in addition to an exposition of princi- 
ples of construction and description of all types of nobiles and their « val- 
uable money-saving hints on the care and operation of motor cars propelled by internal 
combustion engines 

By a careful study of the pages of this book one can gain practical knowledge of auto- 
mobile construction that will save time, money and worry. The book tells you just 
Nothing has been omitted, no detail 
has been slighted. Every part of the aut bile, its ies, tools, lies, spare 
parte necessary, etc., have been discussed comprehensively. If you buy or imtend to become a 
motorist, or are in any way interested in the modern gasoline automobile, this is a book you cannot 
afford to be without. 

Not too Technical for the Layman Not too Elementary for the More Expert 








what to do, how and when to do it. 





Sent prepaid to any address on receipt of price 
A special eight page circular describing this book sent free on request 


MUNN & COMPANY, Inc. 361 Broadway, New York, N. Y. 
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Jattending each arm of the machine) are 
| careful, the points cannot be wrong so long 
as the machine is in perfect adjustment. 


It was this unerring accuracy 
which the long arm gives the correct point 


marked 


the short arm touches a 
that caused a Chicago 


when 
point of the model, 
workman ignorant of geometry to ex- 
“Have you seen that pointing ma- 


It is like the Finger of God!” 


claim, 
chine? 


'Future Prices of Commodities and 
Materials 

| (Concluded from page 437.) 

effort, the yearly agricultural, 

and manufacturing output could 

would raise the rate of in- 

investing in pro- 


| personal 
mineral, 
be doubled, it 
seeing that by 
duction, the capitalist could earn twice 
as much as by lending under present cir- 


terest; 


cumstances. 
invented which 
ments of money to be made with the same 
capital and in the same time in which} 


would enable two pay- 


only one payment can now be made, the 
effect on prices expressed in money would | 
be the same as though the whole sum of | 
were doubled It 


as did 


| 
Sma in cirenlation 

| would infallibly operate on prices 
| the issues of green-backs half a century 
as we feared the full-tender silver 
when we 


ago, or 

|} dollars would operate in 1872 
restricted their mintage and (for a time) 
limited their tender. 

It is believed that the cause has been 
found: not that it has doubled, or is go- 
ing to double prices; but that it has seri- 
affected them, especially in this 
and is likely to affect them still 
The cause is the tele- 
which, owing 


ously 
country ; 
| further in future. 
graph and telephone 
to their enormous and exceptional increase 
have multiplied the means 
distant per- 
}sons in business, dollar 
|of money or of credits reduced to the 
to do as much work in 


lines, 


in the country, 
of communication between 


enabled a single 


| velocity of money, 
|} making payments as formerly one and a 
third, or one and a half, dollars could do: 
| thus rendering dollars superabundant and 
begging for exchange or investment at 
necessarily enhanced prices for commodi- 
ties. For be it observed that not only 
have commodities risen: so also has the 
rate of interest for permanent loans of 
money. | 
commodities into ten} 
classes, their 
marketability, it will be found that they 

but one after 


shares 


If we divide 
arranged in the order of 


do not rise simultaneously, 
somewhat as follows: 1, 
with interna- | 
with national | 


another, 
in industrial 
market; 2, shares, 
with local market; 4, | 


enterprises, 
| tional 


market; 3, shares, 


| 
staples, cotton, wool, tobacco, etc.; 7 


contractors’ materials, etc. ; | 
. fabrics, machinery, etc.; 7, real estate; | 
8, skilled labor: 9, unskilled labor; 
‘When the cause of the 
| rise has expended its force, should it be 
|} succeeded by opposite influences, for ex- 
a shortage of the current gold sup- | 
bag such as that which occurred in 1825- | 
45, the fall of prices would take place in| 
the same order. Fig. 1 shows both rise 
}and fall. 
If (for the sake of further illustra: | 
tion) the increased velocity of money | 
had the effect to double prices in 60) 
months (5 years) and was followed by 
circumstances tending to restore them to 
'their former level, then it would be seen 
that while some prices were falling, due 
to the assumed gold shortage, others, from 
| the influence of the previous “velocity,” 
would still be rising. This curious move- 
|}ment is shown in Fig. 2. Though the 
| cause was not suspected, the fact appears 
in Tooke’s “History of Prices.” 
| This phenomenon, the velocity of money, 
|was observed by John Locke, Henry 
Thornton, John Stuart Mill, and numerous 
other political economists of the past two 
| centuries, though owing to the imperfec- | 
| tion of data, none of them essayed to com- | 
| pute it even approximately. In 1894 it! 
| was computed for the United States by the 
| writer at about two transfers of the dollar 
per week for combined money and ¢redits, 
after the latter had been reduced to the 
velocity of money. It is now probably 
|} one transfer in three days; money being 
‘much more active, while credits, as shown 


10, pro- 


| 
F merchandise, 
l¢ mn 


fessional services. 





with 


December 6, 1913 





Similarly, if a means were | 


| 
} 
| 









| to a 


‘Carborun- 


dum 
“Sharpening, 
Stones 
Just afewstrokes 
and the edge is 
@ there, keen and 
smooth. 
A Carborundum 
5 stone cuts—cuts 
clean, there is no 
rubbing —it 
jgives an edge 
that is an edge — 
every stone is 
uniform and. it 
won't fill or 
glaze. 
There is a Car- 
borundum stone 
for every edge 
tool. 
Ask your hard- 


ware dealer 











ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
| be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co. 


Inc., and all newsdealers. 


THE OmiormaL 


Puonocna rnc 
METHOD 






German — French — English 
Italian — Spanish 


or any other language learned 
uickly and easily by either the 
wae © or Disk Cortinaphone Method at 
ome. Write for FREE booklet today 
BASY payment plan. 
CORTINA ACADEMY OF LANGUAGES 
1163 Mecea Bidg., 1600 Broadway, Cor. 48th Street, New York 





















CRUDE ASBESTOS 


DIRECT FROM MINES 
PREPARED R. H. MARTIN 


CE, ST. PAUL BUILDING 
Ses Ceenfoctore axe 220 Broadway, New York 





















YPEWRITERS .:.:. 


Visible Writers or otherwise 
L.C.SMITHS, UNDERWOODS, OLIVERS, Etc. 
to 4 MFRS. PRICES 
freon Anywhere for .~ — a ew oon — Rent to Apply. 
st c ull Guarantee r 
| Prices $15. 00 Up for Mlustrated C Catalog 10. Your povscer ng 


| TYPEWRITER EMPORIUM (Est. 1892), 84-36 W. Lake St., CHICAGO 








© The kourth Hens 9 
CaudeB 





THE MANAS PRESS, ROCHESTER. 


A PRIMER OF HIGHER SPACE 





PROFUSELY TLLUST: RATED WR ae 00 








VEEDER 
Counters 


womenecnties 
Cut full size. Booklet free. 
VEEDER MFG. CO. 
18 Sargeant St. Hartford, Conn, 
Cyctometars. Odometers. 
T ‘ounters 
and Fine foam 
Represented in Great Britain 
by Markt & Co. Ltd., 6 bg 


Road, | momen! 

ae eae, By, Lente & Co. Ltd., 107 Avenue Parmentier, 
aris; any, Austria-Hun and Scandinavian Countries 

+ Lode L Loewe & Co., Hutten trasse 17-20, Berlin. 
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President 
Suspenders 


= 
O I **‘A pair for every suit’’ 

} makes a man’s whole 
¢ year happy. Try it and 
| see! In beautiful gift 
boxes—12 different pic- 
tures. At stores or post- 

paid, 


“Satisfaction or money back” 
Be sure’ ‘Shirley President’’is on buckles 
The C.s. Edgarton Mf¢.Co.,Shirley,Mass. } 





BRISTOL’S RECORDING 


Pressure Gauges, Vacuum Gauges, 
Draft Gauges, Differential Pressure 
Gauges, Thermometers, ters, 
Voltmeters, Ammeters, Wattmeters, 
Motion Meters, Tachometers and 
Time Meters make continuous night 
and day records. 

Whenever you are in need of 
Recording Instruments for any 
purpose whatever, write us for 
expert recommendations and quo- 


tations on instruments especialiy 
adepted to your requirements 


Write for Condensed 
General Catalog 160-N 


The Bristol Company 


WATERBURY, CONN. 








4535 


CROWDS 


OF BUSINESS 
THE UNCLE TOM’S CABIN 


By Gerald Stanley Lee 


EVERY WHERE NET, $1.35 


DOUBLEDAY, PAGE & CO. 
GARDEN CITY NEW YORK 
~ ROTARY PUMPS AND ENGINES 


Their Origin and Development 


important series of papers giving a historical resume of 
the = aren and engine from 1588 and illustrated with 
clear drawings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in Supple- 
ments 1109, 1110, II11. Price 10 cents each. For sale by 























alers. 


Munn & Co., Inc., and all newsde 





WOOL P*" 


the human body 
to breathe through 
the pores, as Nature 
intended — it provides 
for inhalations and ex- 
halations, retains the 
warmth and repels the 
cold. For the sake of 
health and comfort 
wear genuine, por- 
ous, undyed, Jaeger : 
Made Woolen under- | ““. ** 
wear—it will help you | += 
to keep well all winter. [+ 
Jaeger Woolen coats, 
stockings, sweaters, 
Caps, etc., are a com- 
fort. rn 


Learn the facts about 
Wool. Write for booklet 


Dr. Jaeger’s S.W.S. Co.’s Own Stores 
New York: 306 Fifth Ave., 22 Maiden Lane 


Brooklyn: 504 Fulton St. Boston: 324 Boylston St. 
Phila.: 1516 Chesteut St. Chicago: 126 N. State St. 


Agents in all Principal Cities 






























- Value of Products. 
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by the bank returns, have been subjected 
to restriction. 


it; the railroads continued it: the general | 
increased it; the 


bank check, the clearing house, the tele- | 
graph and telephone lines have enormously 


introduction of steam 


augmented it; and the auto and flying 
machine may still further enhance it. In 
the western world longer 
pieces of gold or silver to be weighed in| 


Like learus, it has taken | 


| 
' 
| 
| 
money is no | 
the balance. 
wings: it is now a mechanism which oper- 
ates with the speed of lightning, electrify- 
touches. 
Nor 


ing and vivifying everything it 
Such is the evident cause of the rise. 


has it yet expended its force. 


| 
| 


Oilcloth and Linoleum Industry 
ee of the oilcloth and linol- 
\7 eum industry in the United States for 
1909 are presented in detail in a bulletin 
soon to be issued by Director Harris of 
the Bureau of the Census, Department of 
Commerce. It was prepared under the 
direction of W. M. Steuart, chief statis- 
tician for manufactures. 

This industry embraces establishments 
engaged primarily in the manufacture of 
floor coverings of oilcloth and linoleum | 
(including cork carpet) and of enameled 
oilcloth, including table, shelf, and uphol- 
sterers’ oilcloth, ete. Some of the estab- 
lishments in the industry also manufac- 
ture buckram and burlap wall coverings. 


The value of products of establishments 
in the United States engaged in manufac- 
turing oilcloth and linoleum in 1909 was 
$23,339,022, two thirds of which ($15,550,- 
101) represented the cost of materials. 
The value added by manufacture (value 
of products less cost of materials) was, 
therefore, $7,788,921. The oilcloth and 
linoleum branch of the industry contrib- 
uted 67.8 per cent of the total value of 
products reported for the industry as a 
whole and 72.7 per cent of the value added 
by manufacture. Of the total number of 
wage earners, 81.2 per cent were reported 
by the floor oil-cloth and linoleum branch. 

The manufacture of oilcloth in the 
United States commenced about 1807. 
Statistics for the industry first appeared 
in the census reports for 1810, when one 
establishment in Philadelphia 
ported as engaged in “floor cloth stamp- 
ing.” Its product 1,500 
yards, valued at $3,000. 


was Tre- 


Was gvien as 

The industry has shown continuous and 
substantial increases for the entire period 
1869 with the single exception of 
the decade 1879-1889, when slight de- 
creases appeared in several of the prin- 
cipal items shown. The value of products 
for 1909 was more than five times that in 
1869, and the number of wage earners in- 
creased 268.6 per cent between those years. 
The value of products and cost of mate- 
rials more than doubied during the decade 
1899-1909, the percentage of increase in 
each case being slightly less than during 
the preceding decade. The number of 
wage earners increased 61 per cent and 
the amount paid in wages 73.5 per cent 
from 1899 to 1909. 


since 


Imports and Exports. 
In 1899 the imports of oilcloth and lin- 
416,658 square 


oleum amounted to only 


yards, valued at $216,210, but increased 
steadily from year to year until 1907, 
when 7,109,067 square yards, valued at 


From 1907 to 
1910 the imports decreased to 4,848,615 
square yards, valued at $1,834,640. 

The value of the exports of oilcloths 
has also increased with each 
year, with the single exception that there 
was a decrease in 1909 as compared with 
1908, and was more than four times as 
great in 1910 as in 1898. 

A Number of Brake Shoe Patents.— 
Clifton D. Pettis of Chicago, Ill, has 
taken out a series of eight patents num- 
bered from 1,065,714 to 1,065,721, in- 
elusive, for brake shoes. The inventions 
relating particularly to shoes having cast 
metal body portions and ductile metal 
backs, various constructions being illus- 


$2,313,772, were reported. 


successive 





quality and guarantee of worth. 





trated and described in the eats | 
patents. 


rat aaa yt atee wanl LAS. CHRISTMAS ~ 
Make it ELECTRICAL 
and Have it PRACTICAL 





With the growing trend 


Coffee Percolator 
$12.50 


447 


toward sane 


and practical giving the range of choice 


that is offered in electrical devices appeals 


and practicability. 


Where is the wife or mother 
who would not enthuse over a 
real electric vacuum cleaner or an 
electric washing machine ? 


Other things which give pleasure and _ satisfaction 
much out of proportion to their cost, and for which the 





Electric Toaster 
$4.00 


;cost for electric current to operate is so low that it 


need scarcely be considered, are electric irons, coffee 
percolators, chafing dishes, bread toasters and warming 
pads. All of these and other electric goods are to be 
had in highest quality among the 


Western : Electric 
Home Utilities 


Anything with the Western Electric name carries assurance of 
Every time you use your Bell 
Telephone you hold in your hand an evidence of Western Electric 
efficiency. The same degree of excellence is to be found in every 
other Western Electric article. 

Electrical dealers all over the country sell our goods. If you 
cannot find them at the dealer’s in your town, write to any of our 
houses in the cities listed below, and we will send literature on 


any article in which you are interested, and tell you where in your 


vicinity it can be purchased. 


WESTERN ELECTRIC COMPANY 


Manufacturers of the 7,500,000 “Bell” Telephones 


New York Chicago Kansas City San Francisco Montreal 
Buffalo Milwaukee klahoma City Oakland oronte 
Philadelphia Pittsburgh er 8 Winnipeg 
Boston Cleveland St. Pau Dallas Calgary 
Richmond Cincinnati Denver Houston Vancouver 
Atlanta Indianapolis Omaha Sea Edmonton 
Savannah St. Louis Sak Lake City Portland New Orleans 


EQUIPMENT FOR EVERY ELECTRICAL NEED 











strongly to one who would select for a gift 
that which is attractive both for its novelty 





Americar-Peauty 
Electric lran 
$5.00 







Two 
Inter- 


Complete 
with Material 
for Installing 
$15.00 










Vaccum 


$97.50 

















“My dear man—here’s 
the pipe tobacco that 
makes optimists.” 


A rare quality of Burley 
leaf — only the choice 
middle leaves—two years 
hanging in the ware- 
house—maturing—mel- 
lowing — becoming the 
smoothest smoking to- 
bacco ever attained. An 
extremely delectable 
flavor—devoid of all 
harshness. 





At all dealer’s. Full two- 
ounce tins—10 cents; 
one-ounce bags—5 cents. 


Liggatte Myers Tobacco G. 
10% TINS 
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You 


Save 
4 


CUNARD) 


LUSITANIA 
MAURETANIA 


Fastest Steamers in the World 


f sto 3 ofEvery Dollar 


You Spend for Mag- 

azines by Taking 

Advantage of Our 
Special Offers 





Fastest Route to Europe 
via Fishguard and London 


Services as Follows 


NEW YORK to FISHGUARD and LIVER 


you not only ma- ff 
usitania auretania juitan the Larges ritish 
te rially re 8 the cost ” ness se . se 


ot your magazines and peri- oe 
odica but for the same NEW YORK to QUI ENSTOWN, FISH- 
money u now spend, add GUARD and LIVERPOOL 
others to vour subscripti ion Caronia —Campa ria —Carmania 
nate oh — oy = | NEWYORK to MADEIRA, GIBRALTAR, 
ing, is clearly explained in our ALGIERS, MONACO (MONTE ¢ ARLO), 
- . GENOA, NAPLES, ALEXANDRIA, 
° TRIESTE, FIUME, MESSINA, 
Big Catal og and PALERMO 
Ivernia —Carpathia— Saxonia—Pannonia—*Caronia 
Se nt FREE *Franconia—*Laconia—Transylvania (building 
*Fall and Winter Seas 








BOSTON to QUEENSTOWN, FISH- 


Contains a list of 3,000 


alas 1. at leesest prices GUARD and LIVERPOOL 

T Hs you how to get twice on Franconia, Laconia and other Steamers 
many magazines for the same MONTREAL to PLYMOUTH 
money ant d includes informa- and LONDON 

tion valuable to all magazine Andania (New) Alaunia (New) Ascania, Anusonia 


readers. The 44 Bargain 
Pages in this FREE Catalog 
contains all the best mag- 
azine clubbing offers. A 
postal brings it toyou. Better 


write for it today. 


BENNETT’S 


MAGAZINE AGENCY 


166 Randolph St., Chicago, Ill. 


» Egypt. India, China, Japan, Manila 


Soush Amenca 


rates t 
South Africa and 


Special throug! 
Australia, New Zealand, 


TRIPS AROUND THE WORLD 
$498 First Class; $380 Second Class 


THE CUNARD 
STEAMSHIP CO., Ltd. 


21-24 STATE STREET, NEW YORK 














|} do retard the 
| covered by 


| It is also a simple 
| the metals mentioned above 
| It is very abundant in the earth 





Offices or Agents Everywhere 
10 Cents ‘ $3.00 
Per Copy Per Year 


BIG 


SPECIAL 


7= TRIAL OFFER 


Tue AvTomosite is the industrial, engineering and trade authority 
of Ar devoting over 6000 pages eac h year to the accurate pre- 
‘ntation of engineering problems, research work, statistical reviews of 


nerie 


Sehi 

the indientey, important events, shows, races—industrial and trade news 
the leading announcements of the car builders, parts and accessory 

manufacturers ; also a vast amount of information of value to motorists 


who are interested in the mechanical principles and developments of the 
yutomobile as a machine representing the refinement of modern engi- 


neering skill. 








Ss BIG SPECIAL TWENTY-FIVE CENT NUMBERS 








makes of cyclecars and specifications. 


Special Numbers—(1) General re- 
view 1914 cars—Buyers’ Guide, tabu (4) First report of the great Auto- 
lating 1914 cars with prices, seat ca mobile Show of Chicago—general 
pacity, motor sizes, tires, equipment, tendencies of gasoline truck progress 
ete i tabulated form of all 1914 complete specification of gasoline 
specifications—the motor tendencies, trucks—special articles relative to 
with analysis of the motors used for truck construction. (5) Final report 
i914 and comparisons with 1912 and of Chicago Automobile Show, beauti- 
1913 moters. (2) Complete report of fully illustrated throughout. Final 
the N. Y. Automobile Show—passen word covering all accessories exhibit 
ger cars described and illustrated, ed—aAll of the above special numbers 
also latest car products exhibited and will contain the regular departments 
important accessory § articles (3) of Tue AUTOMOBILE and the announce- 
First great cyclecar and export num- ments of all the leading car builders, 
ber issued by the publishers of any parts and accessory manufacturers. 
motoring paper in the United States, Each number will cover from 150 to 


with full description of the various 300 or more pages. 
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This Coupon and One Dollar will secure for you our Big Five Trial Offer to New Subscribers 








S BIG JANUARY 25c NUMBERS, - $1.2 
13 REGULAR 10c NUMBERS, - 1:30 $2.55 
TRIAL OFFER, 1.00 
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THE AUTOMOBILE 
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Trees: 


Ht ont 4 


Bak 


— 
34) asa 
ecceasie ub 


“Notes ie 
and Queries. 





Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents, subscriptions, books, et¢ This | 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re 

rred to experts rhe full name and address 

| should be given on every sheet No attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
nd will be mailed on request 

(12868) C. M. B. asks: Will you please 

} tell me in your question column how long ago 
was the first successful talking machine made? 
Also, how long ago was the first successful mov- | 
ing talking picture machine made’ A. Edison 
invented the phonograph in 1876-77 It could 
hardly be called a successful machine, since its 


reproduction was very indistinct and faulty 


It was the foundation for the wonderful results 
have been attained. The talking 
pictures were brought out in New York 


which since 
moving 


last winter 

(12869) M. G. asks: Kindly let 
know what you think was the cause of the Dayton 
last spring Do think that using 
extravagantly the trees at the sources of the Ohio 
and Alleghany rivers had anything to do with it’ 

A very unusual rainfall was the 
cause of the Dayton flood If the had 
been well covered with forests the water would 
run off so rapidly and the flood would 
The rainfall would 
probably have been just the same, but the water 
been held back in the softer ground 
shade of the 
would 


me 


floods you 


country 


not have 


not have been so severe 
would have 
of the forest and in the 
the country the stream 
suffered so much. It is not believed that forests 
affect the amount of rainfall, but they 


of the water from the area 


trees so that 
down not have 
actual 
flow 
them 
12870) H. B. T. 
advise what aluminium is 
or of the 
used in the making, and if sohow? A. Aluminium 
is a metal just as iron, lead and tin are metals 
elementary substance 


asks: Will you please 
what it is made from 
Is electricity 


and what process is? 


just as 


being the 


element in quantity. Ox ygen is the most abundant 


| Nearly half of the entire earth is oxygen. A little 
more than a quarter of the earth is silicon 
After these come aluminium, of which nearly 
8 per cent of the earth is composed, and then iron 
of which nearly 5‘ per cent of the earth is/ 
composed Over seven-eights of the entire 


materials of the earth are these four elements 
All clay contains a large proportion of aluminium. 
aluminium is not prepared from clay. 
It has not been possible to obtain it from clay as 
cheaply as from bauxite and 
minerals are reduced in an electric furnace and the 


However 


cryolite These 
aluminium is separated from the other substances 
the heat of the furnace 

12871) J. H. K. asks: Will you kindly 
inform me whether it is a fact that certain mag- 
coils will repulse aluminium? I have 
of aluminium was held about 
a magnetic coil by the force 
of this repulsion, but was given no definite 
description of the apparatus. I also read in one 
of the popular technical magazines of a proposed 
railway to be operated by virtue of 
this repulsive force. This of course was a dream 
of some inventor, but it has caused me to think 
that this repulsion must a recognized fact, 
and if so I would be pleased to learn where I may 
find data on such phenomenon 
sible that the subject has been discussed in one 
of the Screntiric AMERICAN 
which case I would appreciate learning the number 
of the same. A. An alternating current in an 
electromagnet will produce repulsion of any 
| metal excepting iron or steel, that is, of any non- 
| magnetic metal Copper, aluminium, tin and 
| others will be thrown out of the field or away 
| from the magnet with considerable force, but it 
| would hardly practicable to run an electric 
car with this force 
| currents are given in our SupPLEMENT 


by intense 


netic been 


told that a sheet 
eight inches above 


which was 


be 


SvuppLeMeEntTs, in 


be 


We name 


| Nos. 762, 763, 927, 1184, price ten cents each. 
| * ’, ° 
| (12872) H. E. Z. asks: I wish to ask 


if it is known to what depth water sinks into the 
earth, for instance, underneath swamps and 
ponds. A. We do not know to what depth water 
sinks into the earth. Certainly not deeper than 
to the point where the earth is at the temperature 
of boiling water In many places this is very 
| near the surface, such as the neighborhood of hot 
springs and volcanoes But the water does not | 
sink far down in swamps and beneath 
|they have water-tight bottoms The 
j}and ponds would not there if water could | 
sink away. Usually there is a layer of clay in 
such places, which holds the water. 

(12873) T. A. C. asks: 
one foot long is closed at one end, 
mercury as in Torricelli's experiment, 


ponds; 
swamps 
be 


A glass tube 
filled with 
but instead | 


of resting on the bottom of the vessel, it is sus- 
pended from one arm of a balance. Does it 
weigh more than before it was filled? A. We do 


not see that it makes any difference whether the 
be hung open end up or down from the 
balance, all its weight is suspended 
and the same weights will be 
required to weigh it A tube must be so fine as 
to be nearly capillary for this experiment, and 
the mercury is held up by the air pressure on the 
open end. If the tube were closed at the bottom 
the air pressure would be the same on the bottom 
as when it is open, and so the weights would be 
the same, 


tube 
arm of the 
from the balance, 


‘WORK SHOPS 


immediate 


It may be pos- | 


Many experiments with these | 
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“STAR” Warelinet 
For Foot LATHES 


~ or Power 

Suitable tor fine accurate work 
in the repair shop, garage, tool 
1) room and machine shop 

i Send for Cata logue B 

@ SENECA FALLS MFG. CO, 
695 Water Street 
Seneca Falls, N. Y..U.S 











. Good Lathes 


13, 14 AND 15 INCH SWING—CATALOG FREE 


are the result of 
years of experience 
Sebastian Lathe 3 
have been on the 
market 25 years 


THE SEBASTIAN LATHE CO., 120 Culvert St.. Cincinnati, 0. 


| of Wood and Metal Workers, without 


steam power, equipped with 


BARNES’ Foot Power 

MACHINERY 

allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free 


W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois 





Established 1872 





Red Devil 


Side Cutter 

No. 1950. 

A drop forged 

steel plier that is absolutely guaranteed. Quality is the best it is 
possible to produce. Your local hardware dealer has it. If not 
we will send you one only sample pair of 8" postpaid for $1.00 
Stim & a magnrreripnd Co., 150 Ghanian St., N.Y. 


Red finest in the World 





k asa Cutters are 


aieananiedions to the Call” 







from the practical kind, we are pleased to intro- 
mechanic for a duce the “A. J. W. & CO. 
Breast Drill that BREAST DRILL with 
shall eclipse all ex- Gear Locking 









isting Tools of the Device. 














Ithasall thestrong, 
useful and practical 
points of existing Drills, and REALim- 
proveme +1 oa that are peculiar to 
itself. PR , $5.50 

A. : oncamenee & CO., Machinery 
84-188 Washington Street Boston, Massachusetts 


You May Crowd a CRESCENT JOINER 


are simple elements. | 
third 


all at escribing our line 
of Kand Saws, Saw Tables, Planers, 
Planers and Matehers, Shapers, 
Swing Saws, Lerers, Disk Grind- 
ers, Variety Weed Workers, 


THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohie 


THE SCHWERDTLE STAMP CO. 


L STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


Experimental & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


Seen ay MODEL WORKS 
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RUBBER ‘iiucting Wok 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


MECHANICAL 
nek SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 


LIGHT — — WORK 


MODEL ENFINES, 





122 MILK “STREET. BosTes 


ELECTRICAL & MECHANICAL DEVICES 
BUILT TO ORDER 

MODELS, INVENTIONS, SPECIAL MACHINERY 

BENJ. LEVI, 353 W. B’way, N.Y, City _ 


| ESCOPES 


Je VL idiae 








_MASON’S NEW PAT. WHIP HOISTS 

save expense and liability incident to elevators. Adop- 

by principal storehouses in New York and Boston 

Manufactured by VOLNEY W. MASON & CO., Inc. 
__ Providence, R. i. U. S. A. 


Magical Apparatus 


ce Grand Book Catalog. Over 7UU eugrav- 


ings 25c. Parlor Tricks Catalog Free. 

MARTINKA & CO &Co., )., Manufacturers, 493 Sixth Avenue, | New York 

‘INVENTORS Speciactizs of all kinds, 
to order; largest equip- 


| ment; lowest prices. Send perfect sample FREE 

| for low estimate and best expert advice 

THE EAGLE MFG. CO., Dept. A, Cincinnati, O 
Corliss Engines, Brewers’ 


| ” 7 and Bottlers’ Machinery. 


The VILTER MFG. CO. 
899 Clinton Street, _Milwaukee, Wis. 


We manufacture Metab 








| INVENTOR'S "SUPPLIES 
Est - “ished 1882 119 8. Clark St, Chicago 


The olde. most reliable, most efficient model 
and 1 house in the west 
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A Question of 
Power 


aoe aes D° YOU use power—engine power—in your 
Sawing Churning 

Molsting Lighting business? Are you buying current? Are you 
using horses? 











Drilling Ventilating 





Rumely engines are solving the power problem for 17,000 business 
men today. You may find it profitable to join the number tomorrow. 


Under these pictures are listed 42 uses to which these engines are 
being put. These are not all. It would be dithcult to mention 
any kind of business, or any operation, requiring up to 125 
horsepower, that is not using Rumely power in some form. 
From the half-horsepower exhibition model gasoline engine to 
the twenty-ton steam tractor, every engine in our line is per- 
forming an actual serv ice—the dependable kind. 








Your business is probably not so different that we cannot install a power unit 
‘utting Ice ‘reezing Ice Cream . : 

Rushing Corn font tiie that will satisfy. Questions of fuel and speed, cycle and ignition, endurance 
Cleaning Grain ‘Baling Hay and mobility, have all been answered in sixty years of Rumely experience. 


POWER BOOKS 


Splitting W d Driving Tools 

Let us first acknowledge your power question with a booklet 
(not always a catalog) that may help us both to solve it. Send us 
enough information to allow us to choose one that fits your case. 





As covering small units, we recommend ‘‘The All-Round 
Power Plant,’’ describing the great variety of work to which 
the Olds (gasoline) and Falk (kerosene) engines are adapted. 
We will forward a catalog on either if you wish. 


For heavy-duty installations on cheap fuel we can build valu- 
able suggestions around the 50 h.p. Adams Kerosene-Gas en- 
gine, or the Oil-Turn Motor in various sizes. 











mace levigntion er Heavy or light tractor work is fully covered in our ‘‘Power- 
Flour Milling — Farming’’ booklet. Each type of steam, kerosene, or gasolene 
Quarrying Generating Curren . . . FY 

Goiimniatiet lite ebatbens traction engine is also described. 

Refrigerating Fire Protection 


Power costs. You can afford to know this line of 
many-purpose engines. Each one is backed by repu- 
tation and the service of thirty-eight fully stocked 
branch houses in the United States and Canada. 





The next time you figure on an installation you will want to 
know our line. Why not write now and find out all about 
the engines you might use? 


Rumely Products Co. 


INCORPORATED 


23 Scio Street 
INDIANA 





Plowing Hauling Grading 


Discing Harvesting Ditching L PORTE 
Harrowing Threshing Logging A 


Seeding Shredding Clearing 





















































These great artists come to your 
home Christmas with the Victrola 


You can search the whole world over and 
not find another gift that will bring so much 


pleasure to every member of the family. 

Any Victor dealer in any city in the world will gladly play 
any music you wish to hear and demonstrate to you 
the wonderful Victrola. 























There are Victors and Victrolas in great variety of styles 
from $10 to $500. The instrument in illustration is the Victrola 
XV I—mahogany (or oak) $200. 


Victor Talking Machine Co., Camden, N. J. U.S. A. 
Berlin amophone Co., Montreal, Canadian Distributo 
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